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Abstract 


In 2000, the USDA Forest Service’s Forest Inventory and Analysis program 
implemented a new system for inventory and monitoring Pennsylvania's forests. 
The most salient feature of the new inventory process will be a nearly threefold 
improvement in timeliness. This report summarizes the results for the first 3 years of 
annual inventory measurements. The area of forest land in Pennsylvania has 
remained stable since a previous inventory in 1989. The State’s forests continue to 
mature as larger trees and an increase in inventory volume were recorded. A 
separate study of tree seedlings revealed a general lack of regeneration in half of 
stands in which regeneration should be adequate. 
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Executive Summary 


In 2000, the USDA Forest Service’s Forest Inventory and Analysis (FIA) program implemented a new 
system for inventorying and monitoring Pennsylvania's forest resources. The most salient benefit of 
the new system is a nearly threefold improvement in timeliness. The extension of the sample includes 
a broader range of measurements that will help analysts understand the relationships between 
resource change and underlying ecological variables. 


This report contains results from the first 3 years of implementation. Included are findings from 
three panels of FIA sample plots, as well as 2 years of data from the Pennsylvania Regeneration Study. 
Two new features of the inventory process are the use of digital satellite imagery for Phase 1 estimates 
and a statewide pilot study of invasive-plant sampling on all regeneration sample plots. 


According to the first three panels of inventory data, Pennsylvania has 16,652,100 acres of forest land 
(confidence interval of +149,869 acres). This compares to the 1989 estimate of 16,704,400 forested 
acres (+100,226 acres). Although it would appear that the area of forest land decreased slightly, the 


two confidence intervals overlap, so there is no statistically significant trend. 


The distribution of forest land by forest-type group has been stable over the past decade, but that is 
likely given that Pennsylvania's forests have been maturing gradually over time. The distribution of — 
the specific oak types also is relatively stable and has possibly increased over the past decade. One 
trend that is evident is specific forest types that are dominated by red maple increased by 22 percent. 


The distribution of forest land by stand-size class highlights a long-term trend that has been 
developing in Pennsylvania for some time—the gradual maturing of a tremendously diverse and 
valuable resource. This maturing is highlighted by a decrease in sapling-seedling stands and an 
increase in sawtimber stands. The decrease in the young sapling-seedling class has become a long- 
term and negative trend. The situation bears close monitoring because of the impacts on young 
successional forest-dependent wildlife species. The other striking trend is the continued increase in 
sawtimber stands. 


The total sound-wood volume of live trees on forest land increased from 27.5 to 33.7 billion cubic 
feet, a 23-percent increase. Increases were noted for both softwood and hardwood inventory volumes. 
Increases were significant for 9 of the 10 most abundant species (the exception was sugar maple). 


The total volume of sawtimber on timberland increased from 72.8 billion board feet (International 
Y-inch rule) in 1989 to 86.3 billion board feet in 2002, an increase of 18 percent. Increases were 
noted for both softwoods and hardwoods. Again except for sugar maple, Pennsylvania’s top 10 species 
increased significantly in sawtimber volume. 


The basic findings of increased area of sawtimber-size stands, numbers of larger trees, cubic-foot 
volume, and sawtimber volume support the conclusion that Pennsylvania's forests are maturing and 
accumulating older, high-value trees. Within the context of Pennsylvania's long-term history of forest 
utilization, it can be concluded that Pennsylvania contains more timber today than at any time since 


the late 1800's. 


Regardless of the perspective taken, it is clear that the regeneration picture in Pennsylvania is bleak 
based on findings from the first 2 years of data. Despite some variation across the State, it is 
appropriate to say that the regeneration problem is ubiquitous rather than specific to a particular 
region, owner, or forest type. Applying a middle-ground indicator that gauges the ability to 
regenerate with any high-canopy species reveals that only 50 to 65 percent of the samples satisfied 
guidelines on advance tree-seedling and sapling regeneration (ATSSR) for high and moderate deer- 


population pressure, respectively. From a more conservative timber management perspective, only 36 
to 52 percent satisfied ATSSR guidelines. 


Annual Data: Continual Forest Monitoring 


The USDA Forest Service’s Forest Inventory and 
Analysis (FIA) program has been conducting forest 
inventories in Pennsylvania since the 1950's. Periodic 
reports on the status of and changes in forest conditions 
were completed for 1955 (Ferguson 1955), 1965 
(Ferguson 1968), 1978 (Considine and Powell 1980), 
and 1989 (Alerich 1993). In 2000, FIA implemented a 
new system for inventorying and monitoring 
Pennsylvania's forest resources. In the past, “periodic” 
inventories were conducted in the State every 10 to 15 
years. As the value of the Keystone State’s forested 
ecosystem continued to increase and questions 
concerning the condition and health of this valuable 
resource mounted, it became clear that more timely data 
gathering and monitoring were needed. In conjunction 
with the Pennsylvania Bureau of Forestry (PBF), FIA has 
adapted an annual inventory system under which the 
length of the inventory cycle has been shortened to 5 
years and measurements are collected continually across 
the State. A report on the first 2 years of inventory 
measurements was published in 2002 (McWilliams and 
others 2002a) 


This report is an update of the 2002 report that utilizes 
the first 3 years of inventory data. Included are findings 
from three panels of FIA sample plots, as well as 2 years 
of regeneration sampling. Two new features of the 
inventory process are the use of digital satellite imagery 
for Phase 1 estimates and a statewide pilot study of 
invasive-plant sampling on all regeneration sample plots. 


Annual Inventory Design 


The annual inventory system combines features of the 
periodic system with a new systematic grid of sample 
plots and incorporates measurements from the Forest 
Health Monitoring (FHM) program. The inventory 


consists of three phases. 


Phase 1 


Until this year, estimates of forest attributes have been 
based on simple random sampling, that is, each sample 
plot received equal weight (or was assigned an equal 
number of acres for expansion to the population level). 
This year a statistical estimation technique was used to 
classify digital satellite imagery and stratify the land base 
as forest or nonforest to assign more representative 
number of acres to each sample plot and to reduce 
variance. Source data are from recent Landsat Thematic 
Mapper imagery with 30-meter resolution. An image 
filtering technique was used to classify individual pixels. 
The method uses a 5- by 5-pixel region surrounding 
each pixel containing a sample plot. The resulting 25 


classes were then collapsed for each estimation unit 
(county or supercounty). By assigning each plot to one 
of these collapsed strata and by calculating the area of 
each collapsed stratum in each estimation unit, stratified 
estimation procedures could be applied. Stratified 
estimation produces more precise estimates than simple 
random sampling. The stratum weights and plot 
assignments were done at the inventory region level 
based on an assessment of the sampling intensity for 
three panels of data. 


Phase 2 


Field measurements are conducted at sample locations 
distributed systematically about every 3 miles across the 
landscape. Sample locations are situated within 
individual cells of a hexagonal grid laid across the State. 
Each year, 20 percent of the sample locations are 
measured, that is, it takes 5 years to complete the 
inventory. Each year’s sample is referred to as an 
“inventory panel.” The overall design is referred to as an 
“interpenetrating design” because within each inventory 
panel, no cell is adjacent to another. As a result, each 
panel provides an unbiased representation of conditions 
across the State. Prior to the implementation of 
stratification, Phase 1 procedures, each sample location 
was weighted according to the area of a single hexagonal 
cell, or roughly 6,000 acres of land. The new design also 
incorporates a change to a four-subplot cluster.’ At each 
location, a suite of variables is measured that characterizes 
the land and trees associated with the sample. 


Phase 3 


On a limited number of Phase 2 locations, more 
extensive forest-health measurements are conducted 
during a 10-week period in summer. The measurements 
are grouped into four general categories of indicators: 
crown condition, down woody debris, soil condition, 
lichen communities, and ozone damage. The intensity of 
the Phase 3 sample is one sample location per 95,000 
acres of land. 


To better address the issue of regeneration in the State, 
the PBF is funding a study to quantify the composition, 
abundance, and quality of tree seedlings and other 
understory vegetation on Phase 2 sample plots. The 
Pennsylvania Regeneration Study (PRS) is part of a 
larger research initiative undertaken by the PBF, two 


"Northeast field guide, field manual version 1.7. On file with 
the Northeastern Research Station, Forest Inventory and 
Analysis, 11 Campus Blvd., Suite 200, Newtown Square, PA 
19073. 


Northeastern Research Station silvicultural research labs, 
and the School of Forest Resources of The Pennsylvania 
State University. The northeastern FIA samples 
complement research at these cooperating institutions 
aimed at developing site- and species-specific stocking 
guidelines and management criteria. A 1-year pilot study 
designed to evaluate techniques for measuring tree 
seedlings and other understory vegetation on FIA sample 
locations was completed in 2000 (McWilliams and 
others 2002b). Starting in 2001, all established tree 
seedlings at least 2 inches tall are being tallied by species, 
seedling source, and height class on a subset of sample 
locations measured during the leaf-on season (referred to 
as a subpanel). Percent cover of other understory 
vegetation also is being measured. Along with other 
Phase 2 measurements, these samples will help scientists 
evaluate the forest’s regenerative capacity and the impact 
of other vegetation. 


During this past field season, a new pilot study of exotic 
plants inventory techniques was initiated on all forested 
regeneration samples. Each 24-foot radius subplot is 
being examined for the presence or absence of 30 
invasive plant species. The list of species includes exotic 
species from Federal and state lists of invasive species. 
Findings from this year’s measurements will form the 
basis for future refinements and use of these data. 


Under the annual inventory system, field crews within 
the State measure one panel of Phase 2 and 3 samples 
each year. Once the first 5 years of data are complete, a 
more comprehensive report covering forest resources will 
be generated. Following that, each year’s measurements 
will replace the oldest year’s data, providing the ability to 
provide new estimates each year. 


Limitations: Caution in Early Years 
of Implementation 


While the new system is being implemented, several 
aspects of the inventory results will require careful 
scrutiny. Because of the interpenetrating design of the 
new sample grid, each year’s inventory panel provides 
unbiased estimates of resource attributes. However, until 
the first 5 years of measurements are complete, sampling 
errors will be larger, making it more difficult to detect 
changes in inventory. The issue of sampling error is 
particularly acute for evaluating estimates for subregions 
of the State, for example, ecoregions or counties. As a 
result, a table containing sampling errors accompanies 
each 2002 resource table in the Appendix. When 
analyzing the statistics for a change in conditions, one 
also should examine the confidence intervals of 
estimates. If confidence intervals do not overlap, there is 
evidence to suggest true resource change; if the intervals 


overlap, evidence for resource change is less certain. 
Sampling errors were computed for the 67-percent level 
of confidence or two chances in three. Note that 67- 
percent confidence intervals provide liberal bounds on 
the estimates, making it easier to infer change but at the 
expense of statistical confidence. 


Analysis of certain plot-characterization variables will 
require scrutiny during the early years of 
implementation. An example is the analysis of changes in 
the distribution of forest land by forest-type group and 
stand-size class. The current algorithm for determining 
these variables has changed since 1989 and during the 
next several years will undergo modifications to comply 
with national standards and procedures. For this report, 
the 1989 sample data were recompiled with the current 
algorithm used by the northeastern FIA unit. A set of the 
revised 1989 tables is included in the Appendix. 
Estimates of the distribution of forest land by forest-type 
group are presented for only the two most recent 
inventory dates due to the vagaries associated with 
compilation procedures prior to 1989. For pre-1989 
inventories, estimates of the distribution of forest land 
by stand-size class should be comparable because these 
compilation procedures are simpler than those for forest- 
type group. Estimates for older inventories were prorated 
to provide comparable statistics for graphical analysis; 
previous reports were for “timberland” and 
contemporary analyses are for “forest land.” Timberland 
represents that portion of forest land that is capable of 
producing more than 20 cubic feet per acre per year and 
that is not withdrawn from timber utilization. The more 
extensive land class, forest land, includes tracts of land 
that are at least 1 acre in size, at least 120 feet wide, and 
not developed for a nonforest land use. 


Evaluation of long-term trends in the numbers of trees is 
based on trees measured on timberland because only 
trees on timberland were reported in older inventories. 
The distribution of live trees per acre of forest land is a 
valuable indicator of broad structural changes affecting 
the entire forest. However, these data are available only 
for the 1989 and 2002 inventories. Trends as far back as 
the 1965 inventory are available for growing-stock trees 
that are larger than 5.0 inches in diameter. This furthers 
limits one’s ability to examine the entire forest structure 
because sapling, rough, rotten, and standing dead trees 
are excluded. 


The components of inventory change—growth, 
removals, and mortality—are the primary indicators of 
flux and sustainability of forest land. However, estimates 
of these components will be of limited use during the 
early years of the annual inventory process. Two factors 
that affect the estimation of change components are the 


percentage of sample locations and trees that are 
remeasured. The hexagonal grid system used for the new 
annual inventory replaces the grid of stratified random 
locations used for the 1989 inventory. During the 
installation of the hexagonal grid, each cell was examined 
to determine whether it contained a previously measured 
FHM or FIA sample. About 55 percent of the hexagons 
contained previously measured samples. On remeasured 
sample locations, the new four-subplot cluster is 
centered over the 1/5"-acre sample design used in 1989. 
At individual sample locations, only trees on the central 
1/24*-acre center subplot that is overlaid on the old 1/ 
5th-acre design are being remeasured. As such, about 13 
percent of the sample trees will be remeasured during the 
first 5-year cycle that began in 2000 and will be 
completed in 2004. This means that sampling errors will 
be particularly high for estimates of components of 
change. As each new measurement panel is completed 
during the second 5-year cycle that will be completed in 
2009, sampling errors will be reduced dramatically. 


Overall “net change” in inventory is a useful surrogate 
indicator of sustainability during the early years. Net 
change in inventory expressed in net cubic feet” and 
board feet’? summarizes the effects of growth, removals, 
and mortality. Net growth is equal to gross growth 
minus mortality. Net change is equal to net growth 
minus removals. Positive changes in inventory volume 
reflect conditions such that net growth exceeds removals. 
Negative changes reflect situations in which removals 
exceed net growth—a key indication of unsustainable 
conditions in the near term. Change in inventory 
volume is a useful indicator of trends for the major 
species groups within Pennsylvania. Although only the 
1989 and 2002 inventories are examined, we 
recommend that more than two points in time be 
examined. For example, evaluating three points in time 
may reveal that a positive net change followed a negative 
change of similar magnitude, supporting little overall 
change for the period examined. 


Benefits: More Rapid and Complete 
Resource Analyses 


Perhaps the most salient benefit of the new inventory 
system will be the nearly threefold improvement in 


*Net cubic-foot volume of the central stem of trees at least 5.0 
inches in diameter at breast height from a 1-foot stump to a 4- 
inch top or a point where the stem breaks into limbs. 


3Net board-foot volume of the central stem of softwood trees at 
least 9.0 inches in diameter and hardwood trees at least 11.0 
inches in diameter from a 1-foot stump to a 7.0-inch top for 
softwoods and a 9.0-inch top for hardwoods or to a point 
above which a sawlog cannot be produced. 


timeliness. A complete new inventory will be available in 
3 years (the end of the first 5-year cycle) with updates on 
conditions available yearly thereafter as needed. The 
installation of a single remeasured sample design across 
the State will greatly improve the quality of information 
on change in resource extent, status, and condition. The 
use of this national sample design will facilitate resource 
assessments that straddle traditional regional and state 
boundaries to include Pennsylvania's results within the 
Mid-Atlantic region, as well as national and 
international assessments. 


The extension of the sample to include a broader range 
of measurements will help analysts understand the 
relationships between resource change and underlying 
ecological variables. In particular, the implementation of 
a suite of forest health variables (Phase 3) will foster a 
better understanding of conditions on Phase 2 plots. The 
results of the PRS will aid in evaluating forest 
composition over the longer term. The new invasive- 
plant survey will assist in analyzing the extent of invasive 
plants. 


The hiring of permanent field crews is a significant 
advantage over the use of temporary crews. Under the 
new design, crew members will be visiting sample 
locations within their region year after year, enhancing 
their ability to locate samples, obtain permission from 
landowners, identify local species, evaluate tree quality, 
understand forest composition and management 
activities, and measure the forces affecting resource 
change in their region. 


All of the improvements in the inventory system have 
been accompanied by technological improvements since 
the 1989 inventory, for example, the ability to conduct 
sophisticated geospatial analyses. Geographic 
Information Systems, improved database management 
systems, and satellite-based land classification systems 
will provide map-based products, links to auxiliary 
datasets, and improved geospatial modeling. Of 
particular interest will be the ability to portray resource 
statistics for geographic regions of interest, i.e., 
ecoregions, inventory regions, climate zones, watersheds, 
pest outbreak zones, large disturbance areas, or 
congressional districts. 


The Annual Inventory: 
Results from the First Three Years 


Forest Land 


Pennsylvania's landscape is characterized by a complex 
mix of land uses with forest land typically the residual 
land use, or the use for which there is no higher 
economic demand. Use of land by humans dominates 
forest character, with forests, farms, and urban and 
industrial lands intermingled. This creates a diverse mix 
of issues and concerns to be addressed by the forest 
inventory. For example, alternate food sources for deer 
populations eases the pressure on forest regeneration in 
regions of the State where forests are mixed with 
agricultural land. In heavily forested regions, few sources 
of available food and high deer populations have 
obliterated tree seedlings in the forest understory over 
large areas. 


The first three panels of inventory data indicate that 
Pennsylvania has 16,652,100 acres of forest land 
(confidence interval of +149,869 acres). This compares 
to the 1989 estimate of 16,704,400 forested acres 
(£100,226 acres). Although it would seem that the area 
of forest land decreased slightly, the two confidence 
intervals overlap, so there is no statistically significant 
trend. It is interesting to contrast the recent leveling of 
the forest-land base in Pennsylvania with more 
significant changes that occurred earlier in the century 
(Fig. 1). The total area of forest land in the State has 
been relatively stable since the mid-1960’s. 


Ecoregions 


A useful way to partition the State is by ecoregions 
(Bailey 1995) that supplement FIA inventory regions. 
Ecoregions often correspond with natural phenomena 
that forge forest composition, structure, and function. It 
is important to scale the analysis of forest land to an area 
that will yield a statistically reliable estimate of forest 
condition. Ecological Divisions, Provinces, and Sections 
of interest in Pennsylvania are shown in Figure 2. 
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Figure 1.—Area of forest land by year, Pennsylvania, 1630, 
1907, 1938, 1955, 1965, 1978, 1989, and 2002 (estimates 
for inventory years prior to 1955 are from Smith and others 
2001). 
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Figure 2.—Ecoregions of Pennsylvania. 


The northern tier of Pennsylvania contains the major 
boundary between the Warm and Hot Continental 
Divisions. The Laurentian Mixed Forest Province is 
separated into Glaciated and Unglaciated Sections. The 
Eastern Broadleaf Forest (Oceanic) Province comprises 
several Sections that were combined on the map. This 
Province is split in the middle by the Central Appalachian 
Broadleaf Forest — Coniferous Forest — Meadow 
Province (the Appalachian Mountains). A prominent 
feature of the Province and Section boundaries is the line 
of glaciation that weaves across the State’s northern tier. 


Current estimates of forest land by ecoregion suggest 
slight increases have been occurring in the Plateau 
ecoregions, though confidence intervals do overlap. Also, 
it would seem that the southern ecoregions may be 
experiencing decreases. 
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Inventory Regions 


The implementation of Phase 1 stratification included 
optimization at the inventory-region level to facilitate 
trend estimates. The FIA inventory regions (Fig. 3) 
subdivide the state into groups of counties with 
physiographic and political similarities. The results are 
similar to the ecoregion findings because they generally 
suggest slight increases in northern-tier regions and 
decreases in southern regions (Fig. 4). Caution should be 
used in interpreting these results because although the 
forest-land base is changing, the changes are small 
enough to make them difficult to detect and conclusions 
may be weak in some cases. For example, the results 
show an increase in forest land in the North-Central 
region between 1989 and 2002. This increase followed a 
decrease between 1978 and 1989. 


Forest land area 


Ecoregion* 1989° 2002° 
— Thousand acres — 


Warm Continental Division: 
Laurentian Mixed Forest Province 


Northern Glaciated Allegheny Plateau Section 2,411.6 2,450.6 
Northern Unglaciated Allegheny Plateau Section SI 3,263.8 
Subtotal SDD) 5,714.4 


Hot Continental Division: 
Eastern Broadleaf Forest (Oceanic) Province 


Southern Unglaciated Allegheny Plateau Section 2,660.7 2,650.0 
Western Glaciated Allegheny Plateau Section? 1,230.6 5326 
Other 836.5 702.3 
Subtotal 4,727.8 4,505.9 
Central Appalachian Broadleaf Forest - Coniferous Forest - 
Meadow Province‘ 6,451.2 6,431.7 
Total 16,704.3 16,652.1 
* See Bailey (1995). 


* Sampling errors range from 3.1 to 11.3 percent. 
® Includes 151,800 and 144,400 acres of the Erie and Ontario Lake Plain Section. 
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Figure 3.—Inventory regions of Pennsylvania. 
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Forest-Type Group and Stand-Size Class 


The forest types and groupings used by FIA are useful 
for tracking changes through time. In fact, FIA has used 
the same forest-type naming and grouping system over 
the years to ensure the best trend information possible. 
Although the goal has been to track forest types over 
decades, there are inherent difficulties. For example, 
because the data are not in digital form, we cannot use 
the new classification algorithms to reconfigure past 
inventory data to current standards. As a result, 
information on forest-type group is shown for only the 
1989 and 2002 inventories (Fig. 5). It is clear that the 
distribution of forest land by forest-type group has been 
stable over the past decade, but this is likely because 
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Forest-Type Group 


Figure 5.—Distribution of forest land by forest-type 
group, Pennsylvania, 1989 and 2002 (error bars reflect 
67-percent confidence interval). 


Figure 4.—Area of forest land by inventory 
region, Pennsylvania, 1978, 1989, and 2002 
(error bars reflect 67-percent confidence 
interval; not available for 1978). 


Pennsylvania's forests have been maturing gradually. At 
this level of data use, FIA inventories generally monitor 
only major disturbance events or other shifts in 
composition. Thus, no sweeping changes would be 
anticipated. The oak-hickory group decreased by 3 
percent since 1989, but this change is relatively minor. 
Also, the current acreage of oak-hickory probably is 
greater than in the 1978 inventory even though a precise 
estimate for that inventory is not reliable due to 
computational differences. The distribution of the 
specific oak types also seems relatively stable. The only 
other trend that is evident from forest-type information 
is that red-maple types increased by more than 20 
percent. More detailed shifts in specific types cannot be 
discerned with only three panels of inventory data. It 
will be useful to examine the more detailed forest-type 
data generated by FIA as they become available. 


As with forest-type groups, the distribution of forest 
land by stand-size class points out the gradual maturing 
of forest land (Fig. 6). This maturing has been marked 
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Figure 6.—Distribution of forest land by stand-size class, 
Pennsylvania, 1955 and 2002 (all differences are 
statistically significant). 
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Figure 7.—Distribution of growing- 
stock trees (5.0 inches and larger) per 
acre of timberland, Pennsylvania, 


| 1965, 1978, 1989, and 2002. 
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by a decrease in sapling-seedling stands and an increase 
in sawtimber stands. Stand-size classes are not strictly 
defined by age but do indicate broad stages of stand 
development (successional stage). Sapling-seedling stands 
are young, early successional stands while sawtimber 
stands are older stands that are approaching financial 
maturity. The decrease in the sapling-seedling class is of 
concern because this is a long-term and negative trend. 
Since 1955, the area of sapling-seedling stands decreased 
by well over 50 percent. The situation bears close 
monitoring because of potential adverse impacts on a 
variety of wildlife species that depend on young 
successional stands. Less forest land is entering the 
poletimber class compared to land moving into the 
sawtimber class. Sawtimber stands have more than 
doubled in area since 1955. 


Stand Structure 


The distribution of live trees by various measures is a 
valuable indicator of broad structural changes that are 
occurring in Pennsylvania's forests. Data on numbers of 
trees per acre should be examined without relating 
specific numbers to known silvicultural standards for 
various cover types because the FIA results represent 
averages for the entire State. As such, they should be 
reviewed for relative changes over time and within 
species and size classes. 


In Figure 7, the broad changes in the numbers of 
growing-stock trees by diameter class (the stand table) 
are depicted for all previous inventories except the 1955 
inventory. The sharp rotation of the stock table between 
1965 and 1975 illustrates a dramatic shift toward larger 
trees. The stand table then continues to shift but at a 


slower rate. The most recent changes suggest a gradual 
but steady shift toward larger sawtimber-size trees, 

y/ g 
particularly in the larger classes. 


These most recent changes also are reflected in Figure 8, 
which shows the distribution of all live trees down to the 
2-inch diameter class. Note that the apparent increase in 
the number of trees in this class is not statistically 
significant. A closer examination of the results reveals 
that most of the prospective increases in 2-inch trees are 
heavily influenced by increases in 2-inch black birch 
trees (Fig. 9). Red maple, sugar maple, and eastern 
hemlock appear to be experiencing decreases in 2-inch 
trees. Numbers of 2-inch oaks showed little change. 


2 4 6 8 10 1 4 iG 


Diameter Class (inches) 


20m eet 


Figure 8.—Distribution of live trees per acre (1.0 inch 
and larger) of forest land by diameter class, Pennsylvania, 
1989 and 2002 (error bars reflect 67-percent confidence 
interval). 
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Figure 9.—Number of 2-inch live trees 
per acre of forest land for selected species, 
Pennsylvania, 1989 and 2002. 
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Figure 10.—Percent of trees on forest 
land by broad diameter class and ranked 
by overstory percent, Pennsylvania, 2002. 
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Another way to view the structural changes is to examine 
the percentage of small versus large stems. Figure 10 
compares the relative percentage of trees less than 5.0 
inches in diameter to trees more than 5.0 inches, L.e., 
overstory and understory trees, respectively. Species/ 
species groups that have higher abundance in the 
understory than the overstory are black cherry, Black 
birch, beech, and blackgum. Species/species groups that 
exhibit higher abundance in the overstory compared to 
the understory are red maple, chestnut oak, sugar maple, 
eastern hemlock, northern red oak, white oak, white ash, 
other oaks, hickory, and yellow-poplar. 


Inventory Volume 


As mentioned earlier, the depth of the analysis of change 
in volume will be limited during the early years of the 
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annual inventory. Net change in inventory volume 
expressed in cubic and board feet for the top species will 
highlight the more salient trends. The sound-wood 
volume of live trees includes growing-stock, rough-cull, 
and rotten-cull trees. The total volume of live trees on 
forest land increased from 27.5 to 33.7 billion cubic feet, 
a 23-percent increase between 1989 and 2002. Inventory 
volume increased for both softwoods and hardwoods. 
Changes in the volume of growing-stock trees on 
timberland, depicted in Figure 11, illustrate changes in 
inventory since 1955 (only the inventory of growing- 
stock trees on timberland is available for the early 
inventories). Long-term historical increases continue but 
at a slightly slower rate than in the past. 


Examining the top 10 tree species in Pennsylvania offers 
additional insight into volume trends (Fig. 12). Based on 
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the sound-wood volume of live trees on forest land, they 
include red maple, black cherry, northern red oak, sugar 
maple, chestnut oak, white oak, white ash, eastern 
hemlock, other oaks, and yellow-poplar. Currently, red 
maple makes up 20 percent of the total volume of live 
trees in the State. It is interesting that the top 5 tree 
species account for more than half of the inventory 
volume and the top 10 account for 78 percent of the 
total volume. Increases were significant for 9 of the top 
10 species (the exception was sugar maple). Increases in 


red maple volume continue to outpace other species/ 
species groups. The largest increases in inventory volume 
have occurred in the northern-tier inventory regions 
(Fig. 13); however, all regions had significant increases in 
inventory volume. Examining several top species with 
relatively low sampling errors reveals large increases in 
red maple and black cherry inventory in northern-tier 
regions and elsewhere (Fig. 14). Although not as large, 
the volume of northern red oak increased significantly in 
the Allegheny, North-Central, and Southeastern regions. 
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Figure 15.—Volume of sawtimber on 
timberland by inventory date, Pennsylvania, 
1955, 1965, 1978, 1989, and 2002 (all 
differences between bars are statistically 
significant at the 67-percent level). 
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The results for sawtimber volume also are positive. The 
total volume of sawtimber on timberland increased from 
72.8 billion board feet (International %4-inch rule) in 
1989 to 86.3 billion board feet in 2002, an increase of 
18 percent. Increases were noted for both softwoods and 
hardwoods. The buildup in sawtimber volume over time 
is shown in Figure 15. Increases are clearly evident, but 
at a slower rate than in the two previous inventory 
periods. Again, except for sugar maple, Pennsylvania's 
top 10 tree species increased in sawtimber volume (Fig. 
16). Yellow-poplar had the largest increase on a 
percentage basis (65 percent). 


Advance Regeneration 


Studies have shown that advance regeneration often is 
absent in stands across Pennsylvania and that oak 
regeneration is especially rare (McWilliams and others 
1995a, b). With over half the State’s forest land in 
sawtimber stands, regeneration is the pressing issue in 
discussions about the long-term sustainability of 
Pennsylvania's forests. 


2002 


Figure 16.—Volume of sawtimber 
on forest land, ten most abundant 
species, Pennsylvania, 1989 and 
2002 (error bars reflect 67-percent 
confidence interval). 


Analysis of tree regeneration requires a series of 
assumptions with respect to factors affecting understory 
development. These include degree of seedling 
establishment, species composition, competitive status, and 
stocking levels. The approach we used gauges levels of 
advance tree-seedling and sapling regeneration (ATSSR). 
Incorporating larger trees within the existing forest canopy 
affects the results but detracts from the focus on the 
important components of the understory. Also, it was 
found that larger trees have a minor impact on the results. 


The PRS samples all “established” tree seedlings at least 2 
inches tall. Degree of establishment is checked to ensure 
that only second-year and older seedlings are tallied. In 
addition, the root collars of large-seeded species, such as 
the oaks, are classified as established (root-collar 
diameter at least 0.20 inch) or “competitive” (root-collar 
diameter greater than 0.75 inch). Competitive seedlings 
generally are considered as future canopy dominants. 


The composition of ATSSR has a direct impact on the 


future composition of the forest overstory (Marquis and 
others 1994). To cover the range of future forest 
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character and client needs, two composition groupings 
are used. The first groups tree species by preference for 
timber management. Desirable species include those 
favored in silvicultural activities aimed at a marketable 
species mix; Other Commercial species are associated 
with custodial management; and Other Woody species 
reflect overall site occupancy. The second composition 
grouping represents the forest's ability to regenerate the 
existing dominant canopy. Dominant species include 
those that contribute at least 2 percent of the State's 
total-tree biomass and are able to grow into the existing 
canopy; Other High Canopy species includes all others 
that are capable of attaining canopy dominance. This 
grouping also includes Other Woody species. 


The competitive status of seedlings and saplings were 
evaluated using guidelines adapted from the work of 
Marquis and others (1994) to fit conditions across 


Pennsylvania. The guidelines weight samples according to 
tree height and the number of stems sampled (McWilliams 
and others 2002b). For example, a 6 inch -tall seedling is 
assigned a weight of one and a 5- to 10-foot seedling is 
assigned a weight of 50. Two levels of stocking were used to 
reflect a range of deer impact. High-deer impact reflects 
stocking requirements for high populations, or a minimum 
of 100 seedlings per 6.8 foot-radius microplot; moderate- 
deer impact requires at least 25 seedlings per microplot. 
Regeneration samples were filtered to include only those 
stands in the range of overall stand stocking with sufficient 
light for seedling establishment and development, or 40- 
to 75-percent stocked. 


The following shows the percent of forested regeneration 
samples that satisfied ATSSR criteria, for composition 
grouping and ecoregion, for high and moderate deer 
impact (assumes stocking of 40 to 75 percent): 


Species grouping Western Central Eastern 

and deer impact State Broadleaf Plateau Appalachians _—_ Broadleaf 
TIMBER MANAGEMENT 

High deer impact: 

Desirable 36.4 44.2 27.8 Ie 36.5 

Other Commercial 50.1 il} 43.5 53.8 54.5 

Other Woody 56.6 Gilcil 47.7 / 63.6 

Moderate deer impact: 

Desirable SL) hes) 49.4 49.7 54.5 

Other Commercial 63.6 62.8 62.4 64.7 68.2 

Other Woody 70.6 72.6 67.1 71.6 V2 

CANOPY DOMINANCE 

High deer impact: 

Dominant 44.2 46.0 40.5 45.0 54.5 

Other High Canopy 50.3 Sy) 42.6 54.1 54.5 

Other Woody 56.5 61.9 46.8 59.4 63.6 

Moderate deer impact: 

Dominant 60.2 593 63.3 58.1 68.2 

Other High Canopy Gs 65.0 65.0 65.6 68.2 

Other Woody 71.4 VD 68.8 VAES all 


Note: Standard errors are: State (1.7), Western Broadleaf (3.1), Plateau (3.2), Central Appalachians 
(2.8), and Eastern Broadleaf (10.7). 


The choice of regeneration indicators is complicated by 
the broad spectrum of client perspectives regarding what 
constitutes “acceptable” regeneration. The approach used 
in this report was to develop a set of indicators that 
address as wide a spectrum of needs as possible. For 
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example, clients with a conservative economic 
perspective likely would use results based on the Timber 
Management-Desirable species indicator. For this 
indicator, 36 to 52 percent of the samples satisfied 
ATSSR criteria for high and moderate deer impact, 


respectively. At the opposite extreme is the view that any 
tree cover is acceptable, 1.e., the Canopy Dominance- 
Other Woody indicator. Statewide, 56 to 71 percent of 
the samples satisfied ATSSR criteria for this indicator. It 
should be noted that forests regenerating to low canopy 
would provide soil stability and habitat for some wildlife 
species, but offer little of the economic, ecological, or 
aesthetic appeal usually associated with forest cover. 


To facilitate the comparison of results for Pennsylvania's 
ecoregions, it is useful to use an indicator that represents 
the middle ground. The Canopy Dominance indicator, 
which includes all species capable of achieving high 
canopy; is useful for this purpose. Statewide, 50 to 65 
percent of the samples satisfied the ATSSR criteria for 
high and moderate deer populations for this indicator. 
Although the results are not widely divergent by ecoregion, 
samples in the Plateau region had the poorest satisfaction 
rate (43 to 65 percent). Samples with the highest rates 
were located in the Eastern Broadleaf region (54 to 68 
percent). These results coincide with deer populations 
and alternate food sources common in these regions. 


Regardless of the perspective one takes, it is clear that the 
regeneration picture in Pennsylvania is bleak on the basis 
of the first 2 years of data. Despite some variation across 
the State, the regeneration problem is ubiquitous rather 

than specific to a particular region, owner, or forest type. 
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Glossary 


Accretion. The estimated net growth on growing-stock 
trees that were measured during the previous inventory 
(divided by the number of growing seasons between 
surveys to produce average annual accretion). It does not 
include the growth on trees that were cut during the 
period, nor those trees that died. 


Board foot. A unit of lumber measurement | foot long, 
1 foot wide, and 1 inch thick, or its equivalent. 
International %4 inch rule is used as the USDA Forest 
Service standard log rule in the eastern United States. 


Commercial species. Tree species currently or 
prospectively suitable for industrial wood products; 
excludes species of typically small size, poor form, or 
inferior quality, such as hawthorn and sumac. 


Condition. A classification of a land area based on land 
use, forest type, stand size, regeneration status, reserved 
status, tree density, and owner class. 


Cropland. Land that currently supports agricultural 
crops including silage and feed grains, bare farm fields 
resulting from cultivation or harvest, and maintained 
orchards. Includes cropland used for cover crops and soil 
improvement. 


Cull tree. A rough tree or a rotten tree. 


Diameter at breast height (d.b.h.). The diameter outside 


bark of a standing tree measured at 4-1/2 feet above the 
ground. 


Dry ton. A unit of measure of dry weight equivalent to 
2,000 pounds or 907.1848 kilograms. 


Dry weight. The weight of wood and bark as it would be 
if it had been oven-dried; usually expressed in pounds or 
tons. 


Forest land. Land that is at least 10 percent stocked with 
trees of any size, or that formerly had such tree cover and 
is not currently developed for a nonforest use. The 
minimum area for classification of forest land is one 
acre. [he components that make up forest land are 
timberland and all noncommercial forest land (see 
definitions). 


Forest type. A classification of forest land based on the 


species that form a plurality of live-tree stocking. 


Forest-type group. A classification of forest land based 


on the species forming a plurality of live-tree stocking. A 
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combination of forest types that share closely associated 
species or site requirements are combined into the 
following major forest-type groups (the descriptions 
apply to forests in this state): 


a. White/red pine. Forests in which eastern white pine, 
red pine, or eastern hemlock, singly or in combination, 
make up the plurality of the stocking; common 
associates include red maple, oak, sugar maple, and 
aspen. 


b. Spruce/fir. Forests in which red, white, black, or 
Norway spruces, balsam fir, northern white-cedar, 
tamarack, or planted larch, singly or in combination, 
make up a plurality of the stocking; common associates 
include white pine, red maple, yellow birch, and aspens. 


c. Hard pine (also called loblolly/shortleaf pine). Forests 
in which eastern redcedar or pitch pine, singly or in 
combination, make up a plurality of the stocking; 
common associates include white pine, paper birch, 
sugar maple, and basswood. 


d. Oak/pine. Forests in which hardwoods (usually 
hickory or upland oaks) make up a plurality of the 
stocking and in which pines or eastern redcedar 
contribute 25 to 50 percent of the stocking. 


e. Oak/hickory (Mixed Oak). Forests in which upland 


oaks, hickory, yellow-poplar, black locust, sweetgum, or 
red maple (when associated with central hardwoods), 
singly or in combination, make up a plurality of the 
stocking and in which pines or eastern redcedar make up 
less than 25 percent of the stocking; common associates 
include white ash, sugar maple, and hemlock. 


f. Oak/gum/cypress. Bottomland forests in which tupelo, 
blackgum, sweetgum, oaks, or southern cypress, singly or 
in combination, make up a plurality of the stocking and 
in which pines make up less than 25 percent of the 
stocking; common associates include cottonwood, 
willow, ash, elm, hackberry, and maple. 


g. Elm/ash/red maple (also called elm /ash / 
cottonwood). Forests in which elm, willow, cottonwood, 
or red maple (when growing on wet sites), singly or in 
combination, make up a plurality of the stocking; 
common associates include white ash, sugar maple, 
aspens, and oaks. 


h. Northern hardwoods (also called maple/beech/birch). 
Forests in which sugar maple, beech, yellow birch, black 
cherry, or red maple (when associated with northern 
hardwoods), singly or in combination, make up a 
plurality of the stocking; common associates include 


white ash, eastern hemlock, basswood, aspens, and red 


oak. 


i. Aspen/birch. Forests in which aspen, paper birch, or 
gray birch, singly or in combination, make up a plurality 
of the stocking; common associates include red maple, 
white pine, red oaks, and white ash. 


Gross growth. The sum of accretion and ingrowth. 


Growing-stock trees. Live trees of commercial species 
classified as sawtimber, poletimber, saplings, or seedlings; 
that is, all live trees of commercial species except rough 
and rotten trees. 


Growing-stock volume. Net volume, in cubic feet, of 
growing-stock trees 5.0 inches d.b.h. and larger from a 
1-foot stump to a minimum 4.0-inch top diameter 
outside bark of the central stem, or to the point where 
the central stem breaks into limbs. Net volume equals 
gross volume less deduction for cull. 


Hardwoods. Dicotyledonous trees, usually broad-leaved 
and deciduous. 


Ingrowth. The estimated net volume of growing-stock 
trees that became 5.0 inches d.b.h. or larger during the 
period between inventories (divided by the number of 
growing seasons between surveys to produce average 
annual ingrowth). Also, the estimated net volume of 
growing-stock trees 5.0 inches d.b.h. and larger that are 
growing on land that was reclassified from 
noncommercial forest land or nonforest land to 
timberland. 


International 1/4-inch rule. A log rule or formula for 
estimating the board-foot volume of logs. The 
mathematical formula is: 


Board-foot volume = (0.22D2 - 0.71D)(0.904762) 


for 4-foot sections, where D=diameter inside bark at the 
small end of the log section. This rule is used as the 
USDA Forest Service standard log rule in the Eastern 
United States. 


Land area. (a) Bureau of Census: The area of dry land 
and land temporarily or partly covered by water, such as 
marshes, swamps, and river flood plains; streams, 
sloughs, estuaries, and canals less than 200 feet wide; and 
lakes, reservoirs, and ponds less than 4.5 acres in area. 

(b) Forest Inventory and Analysis: same as (a) except that 
the minimum width of streams, etc. is 120 feet, and the 
minimum size of lakes, etc. is 1 acre. 


Land use. A classification of land that indicates the 
primary use at the time of inventory. Major categories 
are forest land and nonforest land. 


Live tree. Growing stock, rough, and rotten trees. 


Merchantable stem. The main stem of the tree between a 
1-foot stump height and a 4-inch top diameter (outside 
the bark), including the wood and bark. 


Mortality. The estimated net volume of growing-stock 
trees at the previous inventory that died from natural 
causes before the current inventory (divided by the 
number of growing seasons between surveys to produce 
average annual mortality) . 


Net change. The difference between the current and 
previous inventory estimates of growing-stock volume 
(divided by the number of growing seasons between 
surveys to produce average annual net change). 
Components of net change are ingrowth plus accretion, 
minus mortality, minus cull increment, plus cull 
decrement, minus removals. 


Net dry weight. The dry weight of woody material less 
the weight of all unsound (rotten) material. 


Net growth. The change, resulting from natural causes, 
in growing-stock volume during the period between 
surveys (divided by the number of growing seasons to 
produce average annual net growth). Components of net 
growth are ingrowth plus accretion, minus mortality, 
minus cull increment, plus cull decrement. 


Noncensus water. Streams/rivers between 120 feet and 
200 feet in width, and bodies of water between 1 and 4.5 
acres in size. The Bureau of the Census classifies such 
water as land. 


Noncommercial species. Tree species of typically small 
size, poor form, or inferior quality that normally do not 


develop into trees suitable for industrial wood products. 


Nonforest land. Land that has never supported forests, 
or land formerly forested but now in nonforest use such 
as cropland, pasture, residential areas, marshes, swamps, 
highways, industrial or commercial sites, or noncensus 
water. 


Nonsalvable dead tree. A dead tree with most or all of its 
bark missing that is at least 5.0 inches d.b.h. and is at 


least 4.5 feet tall. 


Nonstocked area. A stand-size class of forest land that is 
less than 10 percent stocked with live trees. 
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Pasture land. Includes any pasture land other than 
cropland and woodland pasture. It can include lands 
that have had lime fertilizer or seed applied, or that had 
been improved by irrigation, drainage, or control of 
weeds and brush. 


Poletimber stand. A stand-size class of forest land that is 
at least 10 percent stocked with live trees of which half 
or more of such stocking is in poletimber or sawtimber 
trees or both, and in which the stocking of poletimber 
exceeds that of sawtimber. 


Poletimber tree. A live tree of commercial species 
meeting regional specifications of soundness and form 
and at least 5.0 inches in d.b.h., but smaller than a 
sawtimber tree. 


Relative stand density. A stocking classification 
procedure that reflects species, stage of development, and 
the characteristics of the trees present in a stand. 


Removals. The net growing-stock volume harvested or 
killed in logging, cultural operations (such as timber 
stand improvement) or land clearing, and the net 
growing-stock volume neither harvested nor killed but 
growing on land that was reclassified from timberland to 
noncommercial forest land or nonforest land during the 
period between surveys. This volume is divided by the 
number of growing seasons to produce average annual 
removals. 


Reserved productive forest land. Forest land sufficiently 
productive to qualify as timberland but withdrawn from 


timber utilization through statute or administrative 
designation; land exclusively used for Christmas tree 
production. 


Rotten tree. A live tree of commercial species that does 
not contain at least one 12-foot sawlog or two 
noncontiguous sawlogs, each 8 feet or longer, now or 
prospectively, and does not meet regional specifications 
for freedom from defect primarily because of rot; that is, 
more than 50 percent of the cull volume in the tree is 
rotten. 


Rough tree. (a)The same as a rotten tree except that a 
rough tree does not meet regional specifications for 
freedom from defect primarily because of roughness or 
poor form; also (b) a live tree of noncommercial species. 


Salvable dead tree. A tree at least 5.0 inches d.b.h. that 
has died recently and still has intact bark; may be 
standing, fallen, windthrown, knocked down, or broken 


off. 
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Sampling error. A measure of the reliability of an 
estimate, expressed as a percentage of the estimate. The 
sampling errors given in this report correspond to one 
standard error and are calculated as the square root of 
the variance, divided by the estimate, and multiplied by 
100. Indicated in statistical tables as “SE”. 


Sapling. All live trees 1.0 through 4.9 inches d.b.h. 


Sapling/seedling stand. A stand-size class of forest land 
that is at least 10 percent stocked with live trees of which 
half or more of such stocking is in saplings or seedlings 


or both. 


Sawlog. A log meeting regional standards of diameter, 
length, and freedom from defect, including a minimum 
8-foot length and a minimum top diameter inside bark 
of 6 inches for softwoods and 8 inches for hardwoods. 
(See specifications under Tree-Grade Classification.) 


Sawlog portion. That part of the bole of a sawtimber tree 
between the stump and the sawlog top. 


Sawlog top. The point on the bole of a sawtimber tree 
above which a sawlog cannot be produced. The 
minimum sawlog top is 7.0 inches diameter outside bark 


(d.o.b.) for softwoods and 9.0 inches d.o.b. for 


hardwoods. 


Sawtimber stand. A stand-size class of forest land that is 
at least 10 percent stocked with live trees of which half 
or more of such stocking is in poletimber or sawtimber 
trees or both, and in which the stocking of sawtimber is 
at least equal to that of poletimber. 


Sawtimber tree. A live tree of commercial species at least 
9.0 inches d.b.h. for softwoods or 11.0 inches for 
hardwoods, containing at least one 12-foot sawlog or 
two noncontiguous 8-foot sawlogs, and meeting regional 
specifications for freedom from defect. 


Sawtimber volume. Net volume in board feet, by the 
International 1/4-inch rule, of sawlogs in sawtimber 
trees. Net volume equals gross volume less deductions 
for rot, sweep, and other defects that affect use for 
lumber. 


SE. See Sampling error. 


Seedling. A live tree less than 1.0 inch d.b.h. and at least 
1 foot tall. 


Snag. Standing dead tree with most or all of its bark 
missing that is at least 5.0 inches d.b.h. and at least 4.5 
feet tall (does not include salvable dead). 


Softwoods. Coniferous trees, usually evergreen and 
having needles or scalelike leaves. 


Sound-wood volume. Tree volume of the central stem 
from a 1-foot stump to a minimum top diameter outside 
bark or a point where the stem breaks into limbs. Sound 
cull portions are included. Rotten cull portions are 
excluded. Most often expressed in cubic feet for live 
trees. 


Stand. A group of forest trees growing on forest land. 


Stand origin. An indication of how the measured stand 
originated: 100 percent natural, 100 percent artificial, or 
a combination of both. 


Stand-size class. A classification of forest land based on 
the size class (that is, seedlings, saplings, poletimber, or 
sawtimber) of the stocking of all live trees in the area. 


State lands. Lands owned by the state or leased to the 
state for 50 years or more. 


Stocking. The degree of occupancy of land by trees 
relative to the growth potential utilized by a site. It is 
expressed as a percent of the “normal” value presented in 
yield tables and stocking quides. Two categories of 
stocking are used in this report: all live trees and 
growing-stock trees. The relationships between the 
classes and the percentage of the stocking standard are: 
nonstocked (0 to 9); poorly stocked (10 to 34); 
moderately stocked (35 to 59); fully stocked (60 to 100); 
and overstocked (greater than 100). 


Stump. The main stem of a tree from ground level to 1 
foot above ground level, including the wood and bark. 


Timberland. Forest land producing or capable of 
producing crops of industrial wood (more than 20 cubic 
feet per acre per year) and not withdrawn from timber 
utilization (formerly known as commercial forest land). 


Timber products. Roundwood (round timber) products 
and manufacturing plant by-products harvested from 
growing-stock trees on timberland; from other sources, 
such as cull trees, salvable dead trees, limbs, tops, and 
saplings; and from trees on noncommercial forest and 
nonforest lands. 


Timber removals. The growing-stock or sawtimber 
volume of trees removed from the inventory for 
roundwood products, plus logging residues, volume 
destroyed during land clearing, and volume of standing 
trees on land that was reclassified from timberland to 
noncommercial forest land. 


Top. The wood and bark of a tree above the 
merchantable height (or above the point on the stem 4.0 
inches in diameter outside bark); generally includes the 
uppermost stem, branches, and twigs of the tree, but not 
the foliage. 


Tree class. A classification of the quality or condition of 
trees for sawlog production. Tree class for sawtimber 
trees is based on their current condition. Tree class for 
poletimber trees is a prospective determination—a 
forecast of their potential quality when they reach 
sawtimber size (11.0 inches d.b.h. for hardwoods, 9.0 
inches d.b.h. for softwoods). 


Tree grade. A classification of sawtimber quality based 
on guidelines for tree grades for hardwoods, white pine, 
and southern pine. (Note: Red pine was graded using the 
guidelines for southern pine.) 


Trees. Woody plants that have well-developed stems and 
that usually are more than 12 feet tall at maturity. 


Unproductive forest land. Forest land that is incapable of 
producing 20 cubic feet per acre per year of industrial 
wood under natural conditions, because of adverse site 
conditions. 


Upper-stem portion. That part of the main stem or fork 
of a sawtimber tree above the sawlog top to a diameter of 
4.0 inches outside bark, or to the point where the main 
stem or fork breaks into limbs. 


Veneer log or bolt. A roundwood product from which 
veneer is sliced or sawn that usually meets certain 


minimum standards of diameter, length, and defect. 


Volume suitable for pulpwood. The sound volume (only 
rotten cull excluded) of growing-stock and rough trees. 
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Appendix 


Index to Tables 


Resource Tables for 2002 


Table 1. 
Land area by land class, Pennsylvania, 2002. 


Table 2. 
Area of forest land by forest type, forest-type group, and 
stand-size class, Pennsylvania, 2002. 


Table 2 (SE) 
Area of forest land by forest type, forest-type group, and 
stand-size class, Pennsylvania, 2002. 


Table 3. 
Area of timberland by forest type, forest-type group, and 
stand-size class, Pennsylvania, 2002. 


Table 3. (SE) 
Area of timberland by forest type, forest-type group, and 
stand-size class, Pennsylvania, 2002. 


Table 4. 
Area of timberland by forest-type group and stocking 
class of all live trees, Pennsylvania, 2002. 


Table 4. (SE) 
Area of timberland by forest-type group and stocking 
class of all live trees, Pennsylvania, 2002. 


Table 5. 
Number of live trees (1.0+ inches d.b.h.) on forest land 
by species and diameter class, Pennsylvania, 2002. 


Table 5. (SE) 
Number of live trees (1.0+ inches d.b.h.) on forest land 
by species and diameter class, Pennsylvania, 2002. 


Table 6. 
Number of live trees (1.0+ inches d.b.h.) on timberland 
by species and diameter class, Pennsylvania, 2002. 


Table 6. (SE) 
Number of live trees (1.0+ inches d.b.h.) on timberland 
by species and diameter class, Pennsylvania, 2002. 


Table 7. 
Number of trees (5.0+ inches d.b.h.) on timberland by 


species and tree class, Pennsylvania, 2002. 
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Table 7. (SE) 
Number of trees (5.0+ inches d.b.h.) on timberland by 
species and tree class, Pennsylvania, 2002. 


Table 8. 

Number of growing-stock trees (5.0+ inches d.b.h.) on 
timberland by species and diameter class, Pennsylvania, 
2002. 


Table 8. (SE) 

Number of growing-stock trees (5.0+ inches d.b.h.) on 
timberland by species and diameter class, Pennsylvania, 
2002. 


Table 9. 

Net volume of all trees (5.0+ inches d.b.h.) on 
timberland by class of timber and species group, 
Pennsylvania, 2002. 


Table 9. (SE) 

Net volume of all trees (5.0+ inches d.b.h.) on 
timberland by class of timber and species group, 
Pennsylvania, 2002. 


Table 10. 
Sound volume of all trees (5.0+ inches d.b.h.) on forest 
land by species and diameter class, Pennsylvania, 2002. 


Table 10. (SE) 
Sound volume of all trees (5.0+ inches d.b.h.) on forest 
land by species and diameter class, Pennsylvania, 2002. 


Table 11. 
Net volume of growing-stock trees on timberland by 
species and forest-type group, Pennsylvania, 2002. 


Table 11. (SE) 
Net volume of growing-stock trees on timberland by 
species and forest-type group, Pennsylvania, 2002. 


Table 12. 
Net volume of growing-stock trees on timberland by 
species and diameter class, Pennsylvania, 2002. 


Table 12. (SE) 
Net volume of growing-stock trees on timberland by 
species and diameter class, Pennsylvania, 2002. 


Table 13. 
Net volume of sawtimber trees on timberland by species 
and forest-type group, Pennsylvania, 2002. 


Table 13. (SE) 
Net volume of sawtimber trees on timberland by species 
and forest-type group, Pennsylvania, 2002. 


Table 14. 
Net volume of sawtimber trees on timberland by species 
and diameter class, Pennsylvania, 2002. 


Table 14. (SE) 
Net volume of sawtimber trees on timberland by species 
and diameter class, Pennsylvania, 2002. 


Table 15. 
Sound biomass on forest land by species and 
component, Pennsylvania, 2002. 


Table 15. (SE) 
Sound biomass on forest land by species and 
component, Pennsylvania, 2002. 


Resource Tables for 1989 (Revised) 


Table 1. 
Land area by land class, Pennsylvania, 1989. 


Table 2. 
Area of forest land by forest type, forest-type group, and 
stand-size class, Pennsylvania, 1989. 


Table 3. 
Area of timberland by forest type, forest-type group, and 
stand-size class, Pennsylvania, 1989. 


Table 4. 
Area of timberland by forest-type group and stocking 
class of live trees, Pennsylvania, 1989. 


Table 5. 
Number of live trees (1.0+ inches d.b.h.) on forest land 
by species and diameter class, Pennsylvania, 1989. 


Table 6. 
Number of live trees (1.0+ inches d.b.h.) on timberland 
by species and diameter class, Pennsylvania, 1989. 


Table 7. 
Number of trees (5.0+ inches d.b.h.) on timberland by 
species and tree class, Pennsylvania, 1989. 


Table 8. 
Number of growing-stock trees (5.0+ inches d.b.h.) on 
timberland by species and diameter class, Pennsylvania, 


1989. 


Table 9. 

Net volume of live trees (5.0+ inches d.b.h.) on 
timberland by class of timber and species group, 
Pennsylvania, 1989. 


Table 10. 
Sound volume of live trees (5.0+ inches d.b.h.) on forest 
land by species and diameter class, Pennsylvania, 1989. 


Table 11. 
Net volume of growing-stock trees on timberland by 
species and forest-type group, Pennsylvania, 1989. 


Table 12. 
Net volume of growing-stock trees on timberland by 
species and diameter class, Pennsylvania, 1989. 


Table 13. 
Net volume of sawtimber trees on timberland by species 
and forest-type group, Pennsylvania, 1989. 


Table 14. 
Net volume of sawtimber trees on timberland by species 
and diameter class, Pennsylvania, 1989. 
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Table 1.--Land area by land class, Pennsylvania, 2002?'>’¢ 
(In thousands of acres) 


Area 
Land class 

Acres Percent 
Rural timberland 16,033.6 55.9 ‘0 
Urban timberland? 134.3 0.5 D3} A 
Total timberland il), AL67/ 5S) 56.4 AO 
Reserved forest* 37/5 52 1323 16.0 
Unproductive forest 108.9 0.4 AT 8) 
Total forest land 1S, O52. il BiSnel 9 
Cropland 4,760.6 16.6 3.5 
Pasture ij i163 37 4.1 8.4 
Christmas tree plantation‘ 73.3 0.3 35.0 
Noncensus water ILO? .3) 0.4 PAL 50) 
Other 5), Sahil. ab AO> 7 33.50 
Total nonforest land IA 030) 55 41.9 la 
Total areaJ 28,682.6 100.0 = (0) 

SE .0 0 


@ In this and other tables, a zero indicates that the data are 

negligible or the condition was not encountered in the sample. 

Rows and columns in all tables may not sum due to rounding. 

All estimates are derived from 60 percent (three panels) of the plots in this cycle. 
Urban timberland previously classified as urban forest land 

(not part of the timberland estimate). 

© Reserve lands are estimated. 

Christmas tree plantations previously classified as forest land. 

J Source: U.S. Department of Commerce, Bureau of Census, 2000. 


Table 2.--Area of forest land by forest type, 
and stand-size class, 


Forest type 


Red pine 

White pine 

White pine/hemlock 
Hemlock 

Scotch pine 


White/red pine group 


Red spruce 

White spruce 
Norway spruce 
Tamarack 

Larch plantation 


Spruce/fir group 


Shortleaf pine 
Virginia pine 
Eastern redcedar 
Pitch pine 

Table mountain pine 


Loblolly/shortleaf group 


Wh. pine/no.red oak/wh. ash 
Virginia pine/oak 
Other oak/pine 


Oak/pine group 


Post, black, or bear oak 
Chestnut oak 

White oak/red oak/hickory 
White oak 

Northern red oak 
Y-poplar/wh. oak/no.red oak 
Black locust 
Sweetgum/yellow-poplar 
Black walnut 
Yellow-poplar 
Hawthorn/reverting field 
Scarlet oak 
Sassafras/persimmon 


24 


Pennsylvania, 
(In thousands of acres) 


2002 


Stand-size class 


Saw- Pole- Sapling and Non- 
timber timber seedling stocked 
52 17.4 = (0) = 0) 
109.6 24.6 3263) 5 (0) 
38.3 5 (0) a0) 2.4 
Z2Ow lew, ALS) 5 8} 5 0) -0 

6.9 36.2 BS) 7 > (0) 
457.8 98.0 62.0 2.4 
0) Sol > (0) ~ 0) 
10.0 10.8 2 (0) 3 0) 
2.9) 3} 62 8.0 0) 
5.2 9.4 -0 = (0) 
.0 15 56 11.4 = 0) 

AL fs} 5 aL 57/0) 19.4 -0 
.0 .0 ORS .0 
36.4 24.4 5 (0) 5 (0) 
.0 556 to 5 (0) 
33355 .0 .0 -0 
2) oD = (0) .0 .0 
W2 oF 330) 5 @ wt, al 0) 
66.4 .0 LG 0 
KOS BSS 5) 6.6 > 0) 
PHS) «Al 9.59 5 (0) a, (0) 
LO)al . 7/ 33.4 8.2 .0 
O45 7/ 0) 29). 3 0) 
53353) 435.0 37.4 .0 
500.9 L/S). 6 AA oF (0) 
209.4 S455 .0 .0 
394.5 39.8 4.0 .0 
44.4 AQ). 5 9.9 > (0) 
34.1 52.8 84.9 5.9 
Woe 5 (0) .0 5 (0) 
44.3 ORS 24.9 .0 
WY oO 24.3 2.4 3.69 
.0 5.6 Gil .5 0) 
io 14.9 .0 .0 
.0 24.5 .0 0) 
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Table 2.-continued 


Forest type 


Red maple/central hardwood 
Mixed central hardwoods 


Oak/hickory group 


Black ash/Amer. elm/red maple 
Red maple (lowland) 

Red maple (upland) 

River birch/sycamore 
Cottonwood 

Willow 
Sycamore/pecan/American elm 
American elm/green ash 


Elm/ash/red maple group 


Sugar maple/beech/yellow birch 


Black cherry 
Red maple/northern hardwoods 
Pin cherry/reverting field 
Mixed northern hardwoods 
Northern hardwoods group 
Aspen 
Paper birch 
Gray birch 
Aspen/birch group 
Nonstocked 


All forest types 


SE 


(In thousands of acres) 


Stand-size class 


All 
Saw- Pole- Sapling and Non- classes 
timber timber seedling stocked 
ALI o 5 ASA 05) Sib 5 0) -0 475.0 
7, SAdL  & it, 33S 6S dS) 6 Al Ara) 4,042.1 
4,653.0 2,482.0 486.7 AAs 7 7,634.3 
90.6 47.8 43.5 Zor 5S AVA 65 
8.3 9455) 725) «, (0) 9 (0) 67.8 
203.6 125.4 62.67 .0 SONG 
45.2 0) 4.7 10.4 60s 
16 59 0) -0 5 (0) G9) 
LG 4 §) It 58) 12.4 4.7 B58 
40.5 .0 .0 2.4 42.9 
3.58 abe} o S) IG .0 34.4 
425.7 228.3 160.0 Sej5 @) 85252 
bp DAG oS 3G Ab <0) 33.58 10) 1,940.9 
472.3 404.6 BANE} 5 3) BY 59) 1, ASS) oA 
37/5 ¢ dl 526.4 154.2 19.4 A DD e0 
5 (0) 3s oll 169.4 5 (0) 242.5 
965.4 643.8 234.8 20) 1,844.0 
3,859.3 2,009.0 920 50 47.4 67 835.56 
Zo ILILG 5 © 149.8 UVo2 298.2 
Vo 10.0 6 0) 5 (0) 75S 
0) -0 3242 0) 3A oF 
B29) LAS), §) it} 50) Loe 348.0 
-0 -0 0) 10.0 10.0 
9,620.8 S 7 W655 5 iL 350. 3 aos 15,6524, dk 
2 6 Ab 3.56 655) 24.0 > 8) 


SE 


100. 


PRP ON WO UO Ff 


Cony Cone Ty Woy (e%) 


~ 


25 


Table 2. (SE).--Area of forest land by forest type, forest-type group, 
and stand-size class, Pennsylvania, 2002 
(Standard error as percentage of total) 


Stand-size class 


Forest type SS Se All 
Saw- Pole- Sapling and Non- classes 
timber timber seedling stocked 

Red pine @il al 62.6 .0 0 43.9 
White pine BS). 3) 53, al Sil 2 .0 20.8 
White pine/hemlock 49.1 ~ © .0 100.0 46.6 
Hemlock W756 70.6 0) 0 iL7/ =O) 
Scotch pine 58.0 41.0 55.4 0) 30.9 
White/red pine group 13} .3) BT]. O 37 06 100.0 iit - 2) 
Red spruce -0 100.0 -0 0 100.0 
White spruce 100.0 100.0 AO) 0 70.8 
Norway spruce 100.0 83.6 ST16 0 S73 
Tamarack 100.0 100.0 0) 0 73-6 
Larch plantation 5@ 68.7 100.0 0 58.0 
Spruce/fir group 64.1 39.2 Vio3 ) 30.4 
Shortleaf pine -0 .0 100.0 0 100.0 
Virginia pine 45.9 B35 db -0 0) 34.8 
Eastern redcedar .0 100.0 100.0 0 TF 
Pitch pine S055 = (0) -0 0 D055 
Table mountain pine 100.0 .0 .0 0 100.0 
Loblolly/shortleaf group 33} 5 dL 47.1 86.5 .0 25.8 
Wh. pine/no.red oak/wh. ash 35.6 a0) 100.0 .0 34.8 
Virginia pine/oak 100.0 5S), 3) 100.0 .0 45.8 
Other oak/pine 59.4 100.0 0 .0 Sal sa 
Oak/pine group AS) 6 Sil 2 82.8 .0 24.3 
Post, black, or bear oak 34.3 .0 49.8 0 DS} = 
Chestnut oak ifs}. db 14.6 50.9 0 9.3 
White oak/red oak/hickory 2} 5 22S 63.2 0 chal 
White oak 20.6 31.4 = (0) 0 eS 
Northern red oak i5) 2 41.0 74.0 0 14.2 
Y-poplar/wh. oak/no.red oak 44.4 70.8 LOO). 0 .0 35.2 
Black locust 48.3 335) 5 il 3), al Wal, ak ZOR 2 
Sweetgum/yellow-poplar 100.0 .0 .0 0) 100.0 
Black walnut 37.4 54.5 {3} 5 al a0) BY 5 
Yellow-poplar 31.4 54.2 100.0 100.0 AS) 
Hawthorn/reverting field 0 100.0 33.8 0 32 2 
Scarlet oak S2rel VAcP 0) 0 54.2 
Sassafras/persimmon -0 60.8 0 0 60.8 


Table 2. (SE) .-continued 


(Standard error as percentage of total) 


Stand-size class 


Forest type _ MK Lc PLS Se All 
Saw- Pole- Sapling and Non- classes 
timber timber seedling stocked 
Red maple/central hardwood 202 19.6 54533 > 0) 13},5 
Mixed central hardwoods 526 8.0 BP oP 100.0 4.2 
Oak/hickory group 307 55 12,0 63.0 25) 
Black ash/Amer. elm/red maple 330) 5 ab 35,3} 40.4 TO oF 19.4 
Red maple (lowland) OOF O 48.9 5759) 5 0) 34.9 
Red maple (upland) 20.4 25) oT) S558) .0 AS 
River birch/sycamore 43.8 .0 LOO 50 100.0 37.9 
Cottonwood pe: 0 .0 .0 VikoF 
Willow Take ab 100.0 81.6 100.0 46.0 
Sycamore/pecan/American elm 45.7 .0 10 100.0 43.4 
American elm/green ash 100.0 6365 82.2 50) 47.1 
Elm/ash/red maple group 14.1 ALS} 5 2 BP «AL 49.0 7 
Sugar maple/beech/yellow birch TiS Sew 50.4 .0 Sas 
Black cherry 3} 6 ILS} 6 16.0 43.0 Fo 
Red maple/northern hardwoods 9.8 3} 5 il 23.0 45.7 Hodl 
Pin cherry/reverting field 0) 35.67 Bal ¢ 8) 0 18.6 
Mixed northern hardwoods 9.4 ibe 5 8) 5 0 6.6 
Northern hardwoods group Al al 6rr2 9.4 Sal 5 5 Bol 
Aspen 57/46 Zions ASo ff YS od 16.4 
Paper birch 100.0 V9) 5a .0 10) 62.4 
Gray birch 0) 20 49.5 0 49.5 
Aspen/birch group 49.9 ZA5) (0) 21.4 Ws Ak aL Sy 5 dl 
Nonstocked 50) 0 .0 100.0 100.0 


All forest types B, evdl. 366 625 24.0 ao) 


Table 3.--Area of timberland by forest type, forest-type group, 
and stand-size class, Pennsylvania, 2002 
(In thousands of acres) 


Stand-size class 


Forest type Sooo All 
Saw- Pole- Sapling and Non- classes SE 
timber timber seedling stocked 
Red pine 1) 7 17.4 20 -0 3256 43 
White pine OSG 24.6 32.2) -0 GGr > 20 
White pine/hemlock 33). 3) = (0) .0 -4 40.7 46 
Hemlock AST) 3 7/ LORS -0 50) 30775 IEF 
Scotch pine 6.9 36.2 BS) 7 -0 2-9) 30 
White/red pine group 457.8 98.0 62.0 .4 620.1 lal 
Red spruce .0 Sew > 0) 5) syoal 100. 
White spruce .0 10.8 -0 10 10.8 100. 
Norway spruce 2. J) 13) -2 8.0 10) 24.1 yW/s 
Tamarack 5e2 9.4 -0 -0 14.6 733 - 
Larch plantation .0 15.6 11.4 -0 26.9 58 
Spruce/fir group 8.2 57/50 19.4 -0 84.5 Sil 
Shortleaf pine .0 .0 10.3 -0 LORS 100. 
Virginia pine 36.4 24.4 -0 .0 60.8 345 
Eastern redcedar .0 56 Ib ots) .0 7.4 W) 
Pitch pine 3355) =0 -0 -0 33) 55 50 
Table mountain pine Zee, 510) .0 = (0) 22 100. 
Loblolly/shortleaf group VA eB 30.0 iL. ib .0 ililél 2 BS) 
Wh. pine/no.red oak/wh. ash 66.4 50) 1G -0 68.0 34. 
Virginia pine/oak LORS 23515 6.6 50 40.3 45. 
Other oak/pine 25a 9.9 -0 .0 35.0 51. 
Oak/pine group Oats 7 33.4 8.2 0) 143.3 24 
Post, black, or bear oak 62a .0 202 .0 83.0 30 
Chestnut oak 516.0 414.8 Si -0 968.2 
White oak/red oak/hickory LW 2S 179.6 PAU oF] -0 673.6 abil 
White oak 199.4 27/23) .0 -0 286.7 17 
Northern red oak 365.2 39.8 4.0 =0 409.0 14 
Y-poplar/wh. oak/no.red oak 44.4 20.5 9.9 0 74.8 35 
Black locust 34.1 52.8 83.3 = aby Seal 20. 
Black walnut 44.3 17.4 24.9 -0 86.5 266 
Yellow-poplar YU oo) 24.3 2.4 -§ LOT SS BS 
Hawthorn/reverting field -0 5e16 46.4 20 52.0 36. 
Scarlet oak ial =f 14.9 -0 -0 26.8 54. 
Sassafras/persimmon = (0) 24.5 5(0) 10 24.5 60. 
Red maple/central hardwood 2020 D3 |S 31.0 .0 465.5 il} 
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Table 3.-continued 


Forest type 


Mixed central hardwoods 
Oak/hickory group 


Black ash/Amer. elm/red maple 
Red maple (lowland) 

Red maple (upland) 

River birch/sycamore 
Cottonwood 

Willow 
Sycamore/pecan/American elm 
American elm/green ash 


Elm/ash/red maple group 


Sugar maple/beech/yellow birch 


Black cherry 
Red maple/northern hardwoods 
Pin cherry/reverting field 
Mixed northern hardwoods 
Northern hardwoods group 
Aspen 
Paper birch 
Gray birch 
Aspen/birch group 


All forest types 


SE 


(In thousands of acres) 


Stand-size class 


All 

Saw- Pole- Sapling and Non- classes 
timber timber seedling stocked 

2,474.5 dL Abts} 5 AL 168.6 As’) 3,964.1 
4,503.7 2,432.0 450.0 WD 57) Wj 39303 
90.6 33 57 43.5 205 188.4 
Sis 24.3 PS 0 44.9 
192.8 ALANS) os 62.5 7/ 0 380.8 
45.2 -0 4.7 0 49.9 
16.9 .0 0 0 G9 
16.9 iL. &} IA 6 -0 3059 
40.5 .0 .0 2.4 42.9 
3.8 18.49 eG 0 34.4 
415.0 204.1 147.0 BA oY) WS cal 
SOS 8 33/5) al 33.538 .0 iL IDO 5S} 
462.3 404.6 S31LIb o/ BI o9 ep, AWS co 1/ 
865.3 515.4 154.2 19.4 1,554.2 
0 GOs 169.4 0 239.8 
945.2 614.0 234.8 0 TWD ArO, 
37 V3 55 it, 95557 903.4 47.4 67 685 

25) 5S) 106.2 144.9 Vo 283 
W756 AKOEO 5 (0) 0) N/R 

0 0 3) 52 0) 32 
32) 8) ILLS gal Yo Al Us S8sn3 
7 3/06 ak 4,926.2 AL YY 5 dk O55, alO, Ako 7 68) 
7d 6 Al 3.6 7/ 6.6 2517.18 AL (9) 
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Table 3 (SE).--Area of timberland by forest type, forest-type group, 
and stand-size class, Pennsylvania, 2002 
(Standard error as percentage of total) 


Stand-size class 


Forest type SSS SSS All 
Saw- Pole- Sapling and Non- classes 
timber timber seedling stocked 

Red pine Gat. it 62.6 .0 0 43.9 
White pine AS). 3 BS}. i Bit oF = (0) ZORS 
White pine/hemlock 49.1 .0 - 0) 100.0 46.6 
Hemlock lee 70.6 210, 0 dE 7S (0) 
Scotehy pune 58.0 41.0 55.4 0 30). 8) 
White/red pine group 133 20 37.6 100.0 iil 2 
Red spruce 40) 100.0 -0 0) 100.0 
White spruce 0) 100.0 0) 0 100.0 
Norway spruce 100.0 83.6 37-6 0 5/58 
Tamarack 100.0 100.0 .0 0 1355 
Larch plantation .0 68.7 100.0 0) 58.0 
Spruce/fir group YS} UH! 3}9) 2 Vi 23 0) 31.9 
Shortleaf pine -0 > 0 100.0 0 100.0 
Virginia pine 45.9 53} dl -0 0) 34.8 
Eastern redcedar .0 100.0 100.0 0 Siew 
Pitch pine 50.5 .0 .0 0 50) 5 
Table mountain pine 100.0 .0 .0 0 100.0 
Loblolly/shortleaf group 333} , i 47.1 86.5 -0 25.8 
Wh. pine/no.red oak/wh. ash 35.6 = 0) 100.0 > 0) 34.8 
Virginia pine/oak 100.0 59) .3} 100.0 .0 45.8 
Other oak/pine 59.4 100.0 .0 5 (0) 51.1 
Oak/pine group DS) PD Bil 2 82.8 .0 24.3 
Post, black, or bear oak 34.3 .0 63.4 (0) 30.1 
Chestnut oak 13}, 3 14.9 50.9 0) 8) 5 
White oak/red oak/hickory 3} , ©) BP 8) 63.2 0) iil. 6 
White oak AXA Ab 33}50) .0 0 Se, 
Northern red oak L518 41.0 74.0 0 ae, 
Y-poplar/wh. oak/no.red oak 44.4 70.8 100.0 0 35.7 
Black locust 48.3 5). AL 30 6 Walsall 20.4 
Black walnut 37.4 60.5 Bis}o al -0 Ais} «Ab 
Yellow-poplar 31.4 54.2 100.0 100.0 25a 
Hawthorn/reverting field .0 100.0 38.6 0 36.1 
Scarlet oak AG Al YD. aD .0 0 5AeZ 
Sassafras/persimmon 5 (0) 60.8 .0 0) 60.8 
Red maple/central hardwood 2O a7 19.6 ARS 0) 13.6 


Table 3 (SE) .-continued 


(Standard error as percentage of total) 


Forest type 


Mixed central hardwoods 
Oak/hickory group 


Black ash/Amer. elm/red maple 
Red maple (lowland) 

Red maple (upland) 

River birch/sycamore 
Cottonwood 

Willow 
Sycamore/pecan/American elm 
American elm/green ash 


Elm/ash/red maple group 
Sugar maple/beech/yellow birch 
Black cherry 
Red maple/northern hardwoods 
Pin cherry/reverting field 
Mixed northern hardwoods 

Northern hardwoods group 
Aspen 
Paper birch 
Gray birch 


Aspen/birch group 


All forest types 


Stand-size class 


Saw- Pole- 
timber timber 
5 7/ (3} 5.3L 
3).5{3} 5) oS 
330)5 al 40.6 
100.0 55.4 
20.8 5) 5 7/ 
43.8 5 (0) 
TiAl 2 3 (0) 
Wat sal 100.0 
AMS .0 
100.0 63.5 
ILE 5 19.2 
Wis ISS 5 {3} 
1357 Is} 6 
9.8 3} .2 
.0 36.9 
9.5 ILL. 7/ 
4.2 6.3 

7 56 BY 
100.0 WS) At 
« (0) > 0) 
49.9 P25) 5 (33 
2 o Al 36 7/ 


All 
Sapling and Non- classes 
seedling stocked 

22.8 100.0 4.2 
is} 5 © 63.0 ZO 
40.4 WOT 20.2 
81.6 -0 41.7 
35.8 .0 A 6 4/ 
100.0 50) 40.8 
o (0) 10, Yas A 
82.9 .0 iba 
> 0) 100.0 43.4 
82.2 .0 47.1 
AP) oS) 64.2 ORO 
50.4 .0 6.4 
16.4 43.0 8.0 
AAS} 5 (0) 45.7 VT o2 
Aa 5 ©) .0 18.8 
ORS .0 6. 7 
55 Sil 55 258 
BS) 7 Yoo Go 
.0 5 (0) 62.4 
49.5 .0 49.5 
21.4 WS oll 15) 53} 
6.6 ZB'5) oA) i. © 
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Table 4.--Area of timberland by forest-type group and stocking class of all live trees, 
2002 
(In thousands of acres) 


Forest-type 
group 


White/red pine 
Spruce/fir 
Loblolly/shortleaf 
Oak/pine 
Oak/hickory 
Elm/ash/red maple 
Northern hardwoods 
Aspen/ birch 


Total 


Nonstocked 


92 oc 


AS 


NPoON COO fF 


Pennsylvania, 


Poorly Moderately 
stocked stocked 
63. 
ALG 

Bis 
ZS) 6 
410. 
140. 
544. 
37) 5 


1p ASS 6 


PAW AWA FO 


163. 
46. 
6se 
15)6 
2,490. 
Syl « 
2, ASS 

139) 


Stocking class 


mM oF 1 DF CO © 


Fully 
stocked 


296. 
Zl 
45. 
99). 
4,144. 
AGS) « 
3,407. 

104. 


@M@ornrNN oO UO W 


Over- 


stocked 


SS 5e 


Ful oO Ov ON oO) 


All 
classes 


(GY [et Ta) (sy GY) fs) (i [S 


SE 


W@oOOoOd Wo wo W 


SE ° 9 5 : : ‘ 


Table 4 (SE) .--Area of timberland by forest-type group and stocking 
class of all live trees, Pennsylvania, 2002 
(Standard error as percentage of total) 


Stocking class 
Forest-type a aaa All 
group Poorly Moderately Fully Over- classes 
Nonstocked stocked stocked stocked stocked 


White/red pine 100.0 34.5 2X2) AL 16.3 2\(0) 5 al iL 63 
Spruce/fir -@) 72.8 43.4 63.0 100.0 31.9 
Loblolly/shortleaf 50 100.0 36.9 38.2 .0 2:5E9 
Oak/pine 0) 59), 8) Fabs '5 29.4 100.0 24.3 
Oak/hickory 63.0 14.2 566 4.0 ALS) 5 ab 255 
Elm/ash/red maple 64.2 228 16.5 ALT), 3} 344 aL 10.0 
Northern hardwoods 311.5 12.0 509) 4.5 13} 53} 2rA8 
Aspen/ birch W3}.5 Al 52.6 24.6 BY ol Bi a4: ILS} 3} 


Total PMS) 6 {8} Uo 3.4 2.4 Bo 7 15 0) 
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Table 9.--Net volume of all trees (5.0+ inches d.b.h.) on timberland by class of 


timber and species group, Pennsylvania, 2002 
(In millions of cubic feet) 
Species group 
Class of timber 
Other Soft Hard 
Pines softwoods hardwoods hardwoods 
Growing-stock trees: 
Sawtimber size: 
Sawlog portion 802. 1,096 W paso) Y 7a) 55 
Upper stem 96. i3}il AL 7 G50). ab OS iS 
Total sawtimber size 898. il 5 BBW 8,837.2 8), 1233.0 
Poletimber size 264. 370 4,492.5 4,081.3 
Total growing-stock trees i ALS} = 1,598 Ie 2’). 7/ 2} 5 Diab. 2) 
Rough trees: 
Sawtimber size 42). 190. 355.6 BAN 3 |S 
Poletimber size 3. aE 238.4 UBS 53} 
Total rough trees 45. 193 594.0 57/6 
Rotten trees: 
Sawtimber size ae 5. 94.9 iat}, al 
Poletimber size BYP) 5 Al 19.6 
Total rotten trees Pd 5 5 Wal) 50) Syst 7/ 
Salvable dead* trees: 
Sawtimber size 4. Ol Bil. & 32), 
Poletimber size 5) - 4. 36 < il BS) 3} 
Total salvable dead trees Oe 14. 57/32) 5\8)5 al 
All classes iL, BA AL - iL ABIL © 14,098.6 IL3} -W/55 5 0 
SE OF ae 22 5 '5 ZA > 3 


* Includes noncommercial species. 
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All 
species 


IS 7 DOS 5 7/ 
33, Sib. 2 


20,087.0 
9,209.0 


AS), PAS) 5) 58) 


809.6 


Sig}. al 


Ib SO) 7 


27/-.6 
42.1 


ADS) 5 Ti 


70.4 
70.6 


141.0 


30,887.2 


SE 


17.2 


LOW 


Table 9 (SE).--Net volume of all trees (5.0+ inches d.b.h.) on timberland 
by class of timber and species group, 


Class of timber 


Growing-stock trees: 
Sawtimber size: 
Sawlog portion 
Upper stem 


Total sawtimber size 
Poletimber size 


Total growing-stock trees 
Rough trees: 
Sawtimber size 
Poletimber size 
Total rough trees 
Rotten trees: 
Sawtimber size 
Poletimber size 
Total rotten trees 
Salvable dead? trees: 
Sawtimber size 


Poletimber size 


Total salvable dead trees 


Pennsylvania, 2002 
(Standard error as percentage of total) 
Species group 
Other Soft Hard 
Pines softwoods hardwoods hardwoods 

ALO)\5 7 So 7 3.4 3350) 
10.6 3538 352 2.8 
1,0) 5 7/ Siw 3.4 Bo’) 
LA 5 © 8.9 2.6 2 oT] 
55 Vo 2.6 2.4 
TBS 14.6 96 8.8 
33} 6 337/ gal VoD 75 
17.4 14.4 6.9 6.2 
6152 40.2 W353 No 8 
70.4 W202) abil. 8) 14.6 
56 6 8) 38.9 10.4 8.8 
42.8 527 253 AG os) 
AQ. 7 34.3 14.3 aL ey 5 Al 
AS) 0 7 40.0 B}.5.18 0 
9.3 7.6 DD 2S, 


All classes 


* Includes noncommercial species. 


All 
species 
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Table 1.--Land area by land class, Pennsylvania, 


(In thousands of acres) 


19892» 


Area 
Land class 
Acres Percent 
Rural timberland 16,030.3 55.9 
Urban timberland* ILL 5 2 Q.5 
Total timberland ALG, aL W/al 45) 56.4 
Reserved forest? 448.3 sNG 
Unproductive forest 83.6 0.3 
Total forest land 16,703.4 58.2 
Cropland Ay, 92359) 7 52 
Pasture La S62esS 4.7 
Christmas tree plantation* 67.5 0.2 
Noncensus water (jal 8) 0.3 
Other Sy, Sy4h2) . 7/ ALS) 53} 
Total nonforest land LiL, 97/9) .2 41.8 
Total area‘ 28,682.6 100.0 
SE 50) ={0) 


* In this and other tables, a zero indicates that the data are 
negligible or the condition was not encountered in the sample. 
Rows and columns in all tables may not sum due to rounding. 


© Urban timberland previously classified as urban forest land 


(not part of the timberland estimate). 
Reserve lands are estimated. 


© Christmas tree plantations previously classified as forest land. 
2000. 


Source: U.S. Department of Commerce, Bureau of Census, 


18. 


ALCO} 
2151. 


28. 
PAS) c 
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Table 2.--Area of forest land by forest type, forest-type group, 
and stand-size class, Pennsylvania, 1989 
(In thousands of acres) 


Forest type 


Jack pine 

Red pine 

White pine 

White pine/hemlock 
Hemlock 

Scotch pine 


White/red pine group 


White spruce 
Norway spruce 
Tamarack 


Spruce/fir group 


Virginia pine 
Eastern redcedar 
Pitch pine 


Loblolly/shortleaf group 


Wh. pine/no.red oak/wh. ash 
Eastern redcedar/hardwood 
Virginia pine/oak 

Other oak/pine 


Oak/pine group 


Post, black, or bear oak 
Chestnut oak 

White oak/red oak/hickory 
White oak 

Northern red oak 
Y-poplar/wh. oak/no.red oak 
Black locust 

Black walnut 

Yellow-poplar 
Hawthorn/reverting field 
Scarlet oak 
Sassafras/persimmon 

Red maple/central hardwood 
Mixed central hardwoods 


Stand-size class 


All 
Saw- Pole- Sapling and Non- classes SE 
timber timber seedling stocked 

5 (0) 56 0 .0 546 100. 
iS) .. 3} PAO) 5 Al 355 -0 Asal! 34. 
50.4 Gye: 365 6.6 109.6 22 
46.2 59 -0 0) S2ee ail 
249.7 iG. .0 -0 265.9 113} 
59) 38.4 555) > 0) 53) 8 Sil - 
37/1b 55 102.4 47.6 6.6 5278 9 
70 iat 5 0 .0 alae oe) 70 
-0 Gr S 0 0 Ges 3) 7/ 
-0 0 BIO 0 dil .0 70 
70) 28.2 IL 5 0) 5 (0) 39).2 3h7/ 
43.6 225 5 oF = 0) les 26 
359) 0 6.0 0) itil, © 70 
10.6 iil, 2 0 21.8 48 
60.1 233) 5 7/ iil 7 .0 104.9 ANAL 
45.0 10.6 B55) .0 Gal <i BS) - 
5 (0) -0 17/5 .0 7/52 7 « 
14.7 AMAL 2 52 .0 41.1 85- 
10.4 333}, 9) 0 -0 44.3 B55 
WYO oat 65.8 AT] o¥) 0 AL) 5 7/ 18 
65.2 -0 BA 3} 5,0) Sua) DSS 

AAS) 7) (0) B938e3 5G 7 (0) 741.0 
414.9 221.4 GS) -0 652i 9 
Ns I 166.6 iat, 3 .0 275-7 14. 
ABA 37 A529 AL(0) 6 aL 0) 368.3 Akibe 
45.1 S)o dl .0 -0 50.2 32 
56 44.9 AAS) 5 16.4 93.6 24 
-0 22.8 5 (0) -0 22.8 47 
BT 3 ORS ak oS) -0 49.8 3S} - 
5 (0) 6.5 VF -O 555) 89.0 25 
29.0 16 5 7 .0 .0 45.7 35 
-0 AT 28 A3y5 -0 aleO 27 
iLiL)5 3} Pysyel es AL 50.4 5 (0) 414.8 ae 

7d GE) 7/ 5S) I 896 59)3} 5 il -0 4,870.6 
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Table 2.-continued 


Forest type 


Oak/hickory group 
Sweetbay/swamp tupelo/red mple 
Oak/gum/cypress group 


Black ash/Amer. elm/red maple 
Red maple (lowland) 

Red maple (upland) 

River birch/sycamore 
Cottonwood 

Willow 
Sycamore/pecan/American elm 
American elm/green ash 


Elm/ash/red maple group 
Sugar maple/beech/yellow birch 
Black cherry 
Red maple/northern hardwoods 
Pin cherry/reverting field 
Mixed northern hardwoods 

Northern hardwoods group 
Aspen 
Paper birch 
Gray birch 

Aspen/birch group 
Nonstocked 


All forest types 


SE 


(In thousands of acres) 


Stand-size class 


All 

Saw- Pole- Sapling and Non- classes 
timber timber seedling stocked 

37 ISA oY 3, 065.52) 912.8 ZrAl , $) V7 ISA0 9) 

-0 Se) > (0) -0 565 

-0 5.5 50) -0 55 

ALO)AL = 7 ah YW so2 545 228.3 

.0 IB) 5 7/ IL 53 5 (0) 33.0 

N56 7 97.8 BOE2 Allg '5) 266.2 

435 11.4 5.4 -0 60.3 

5 (0) ALL ¢ al 5:10) -0 dtak sdb 

iit. © 553) 66.9 .0 83.3 

i 7/ 5 db .0 20 0) 7 -, Al 

Gree BAY 0) SEG -0 33} 6 7/ 

AIG oat AAAL(0) 5S) 218.8 AY «Al WBA.0o9) 

Ib, WE) 6 7/ 655.0 AL AHS} 5) 2). 8) Ap BUT gal 

238.5 B04 5 885-28 5.6 944.4 

530.0 600.5 iL )2} 5 aL 4 (0) Ib 7 SAS 56 

5.7 26.8 168.8 10.4 AAALAL 5 © 

OS 689.9 433.5 5) 5 {8} iL, 392.9 

3,321.6 2,286.6 1 7 DOD. S Sb 5 7/ 6,949.5 

14.6 196.4 V6s3 .0 AST 53 

-0 16.4 -0 -0 16.4 

-0 0) 82716 .0 32.6 

14.6 DAA 8} 108.8 -0 381643 

5 (0) 5 0) 0) 10.4 10.4 

7,947.0 6, @alab al 2,647.6 Sot io, /O5.4! 

8 2.4 3.9) 231-6 -6 


SE 


Oo OI ONNN W 
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Table 2 (SE).--Area of forest land by forest type, forest-type group, 
and stand-size class, Pennsylvania, 1989 
(Standard error as percentage of total) 


Stand-size class 


Forest type —————————————_——__—————— All 
Saw- Pole- Sapling and Non- classes 
timber timber seedling stocked 

Jack pine .0 100.0 .0 0 100.0 
Red pine 54.8 50.5 100.0 -0 34.9 
White pine 33.4 57 58 38.0 100.0 22.4 
White pine/hemlock 34 5 3} 100.0 .0 .0 31.8 
Hemlock 14.3 57/58) -0 .0 3} , 8) 
Scotch pine Yak, al 38.0 100.0 -0 Sil 58 
White/red pine group tito S DZ} «Al 33,5 100.0 9.7 
White spruce 5 0) 70.8 -0 -0 70.8 
Norway spruce 0) Swi -0 -0 57 8 
Tamarack -0 0) YO. 7 -0 Ow 
Spruce/fir group =) 44.8 1057 .0 37.9 
Virginia pine 33.6 50.0 100.0 .0 26.0 
Eastern redcedar 100.0 .0 100.0 .0 7O.7 
Pitch pine OES plan ©) - (0) -0 48.8 
Loblolly/shortleaf group BS) wal 40.9 TO 28 .0 Ail. ., 8) 
Wh. pine/no.red oak/wh. ash 34.8 WOuod 100.0 .0 29.8 
Eastern redcedar/hardwood 50) 0 57.8 ZO) W/ 5 (3) 
Virginia pine/oak 58.1 50.2 100.0 .0 35.5 
Other oak/pine Ovew 40.8 0 .0 35.4 
Oak/pine group AY o'5 28.9 44.8 0) 18.2 
Post, black, or bear oak 29.0 50) 50.0 0) Za'5) 5 AL 
Chestnut oak iL}, 3} iil. 7 32.4 0 Sof 
White oak/red oak/hickory il 2 15.7 57.9 0 9.0 
White oak 285 AL{3} ab Ow 0 14.0 
Northern red oak 13.4 AS 5S} Halo ab 0 IEG 
Y-poplar/wh. oak/no.red oak 34.5 100.0 .0 50) 32 2.6 
Black locust 100.0 B54 44.8 So 7 24.1 
Black walnut -0 47.1 .0 0 Ay} sal. 
Yellow-poplar 44.8 70.8 HORS 50) 33.4 
Hawthorn/reverting field .0 100.0 26.8 100.0 2S} Al 
Scarlet oak 45.2 Syiew -0 0 35) 56 
Sassafras/persimmon m0) 44.7 35.4 (0) 27.8 
Red maple/central hardwood DB 3 14.5 33 25 ) 11.4 
Mixed central hardwoods 4.2 5) iL ORS 0 BT) 


Table 2 (SE) .-continued 
(Standard error as percentage of total) 


Stand-size class 


Forest type SS All 

Saw- Pole- Sapling and Non- classes 
timber timber seedling stocked 

Oak/hickory group 3 ab Sel Wee 49.7 1.8 
Sweetbay/swamp tupelo/red mple .0 100.0 5 (0) .0 100.0 
Oak/gum/cypress group 0) 100.0 .0 0 100.0 
Black ash/Amer. elm/red maple BA Af 33.4 BU {8} 100.0 1553 
Red maple (lowland) 50) Sia2 ys) gal .0 41.2 
Red maple (upland) DE) 52 BS 5G 33.4 50.0 14.2 
River birch/sycamore 35,5 WOo7 100.0 50) 30) 2 
Cottonwood .0 TARA .0 .0 Val 5 O 
Willow VWOod 100.0 PS) 5S) -0 Bde 7 
Sycamore/pecan/American elm 57.8 .0 0 a0 57.8 
American elm/green ash 100.0 50.0 100.0 10 40.9 
Elm/ash/red maple group 1306 16.0 15.4 44.7 8.4 
Sugar maple/beech/yellow birch 4.9 8.7 PX0) 5 '5) Pale ab 3328 
Black cherry 14.5 WA {3} ALL 15) 100.0 Waal 
Red maple/northern hardwoods 67 2 LG 57 0 6.0 
Pin cherry/reverting field 100.0 44.8 18.0 TO oF LS} 5 &} 
Mixed northern hardwoods 8.2 8.7 aba 2 100.0 Byodl 
Northern hardwoods group 3.4 4.4 6.0 41.0 2 oO) 
Aspen BS). 3) LG 6 7 26.3 -0 PS 7/ 
Paper birch oO 56 o 7/ .0 .0 56.7 
Gray birch .0 .0 40.7 .0 40.7 
Aspen/birch group 59.3 16.0 Palo {3} .0 216 
Nonstocked a0) 50 50) AZ. ipleyZ. 


All forest types IL 8 2.4 369) ZG .6 


Table 3.--Area of timberland by forest type, forest-type group, 
and stand-size class, Pennsylvania, 1989 
(In thousands of acres) 


Forest type 


Jack pine 

Red pine 

White pine 

White pine/hemlock 
Hemlock 

Scotch pine 


White/red pine group 


White spruce 
Norway spruce 
Tamarack 


Spruce/fir group 


Virginia pine 
Eastern redcedar 
Pitch pine 


Loblolly/shortleaf group 


Wh. pine/no.red oak/wh. ash 
Eastern redcedar/hardwood 
Virginia pine/oak 

Other oak/pine 


Oak/pine group 


Post, black, or bear oak 
Chestnut oak 

White oak/red oak/hickory 
White oak 

Northern red oak 
Y-poplar/wh. oak/no.red oak 
Black locust 

Black walnut 

Yellow-poplar 
Hawthorn/reverting field 
Scarlet oak 
Sassafras/persimmon 

Red maple/central hardwood 
Mixed central hardwoods 


Stand-size class 


All 
Saw- Pole- Sapling and Non- classes SE 
timber timber seedling stocked 

= (0) 355 -0 0 566 100. 
t5e3 AX) 5 Ab 56 0 41.1 34. 
50.4 iL 5 if 320) 0 98.4 28 
46.2 559 510) 0 52 il. 
249.7 G2 -0 0 ASS) 5 8) 13 
o58) 38.4 5x5 0 53) ~ 8) Sil 
37/055 102.4 43.1 0 10 7/5 (0) 9 
-0 556 0 0) 5G 100 
-0 aS 0 -0 eS 70 
-0 0 ial . 0) -0 11.0 70 
.0 il 8) iat = © -0 BY 9 44 
43.6 225 52 -0 Tab od 26 
5359) 0 6.0 0 iLAl . $) 70 
10.6 iLik 67 0 0 AL 5 3) 48 
60.1 333) 5 7/ ili, 2 .0 104.9 Ail 
45.0 10.6 55 -0 Sl gal 29 
210) .0 abil . dl .0 abit ~ aL 70 
14.7 AaAl 2 562 -0 41.1 35 - 
10.4 333}.5 9) -0 -0 44.3 S5r 
VO sal 65.8 ZAAl, {8} 0 5)7/ 55 18 
65.2 30) AZ 5 3} -0 Si/5 25 

PXEK0) 5 ©) 370.4 AMS) «AL .0 696.4 
386.5 216.0 6 5 (0) 614.1 9 
Dilc I 166.6 BES .0 269.9 14. 
265—3 YVS59 JL (0) 5 aL -0 Sil 3} itil 
45.1 Bol -0 -0 50.2 S2 
516 44.9 ANS 5 I/ 16.4 93.6 24 
-0 22.8 5, (0) -0 DE 5 {2} 47. 
BA 35) LORS eS -0 44.4 35)- 
.0 625 72.4 So) 84.5 ANS) - 
29.0 ILS 5 7/ .0 -0 A Di 35. 
.0 AT 58 43.3 a0) TAS O 2a 
1TORS 248.7 50.4 .0 409.4 alae 

2, 397 6S it, JOS oO 52.2 5 (0) 4,734.7 
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Table 3.-continued 


Forest type 


Oak/hickory group 


Black ash/Amer. elm/red maple 
Red maple (lowland) 

Red maple (upland) 

River birch/sycamore 
Cottonwood 

Willow 
Sycamore/pecan/American elm 
American elm/green ash 


Elm/ash/red maple group 
Sugar maple/beech/yellow birch 
Black cherry 
Red maple/northern hardwoods 
Pin cherry/reverting field 
Mixed northern hardwoods 

Northern hardwoods group 
Aspen 
Paper birch 
Gray birch 

Aspen/birch group 


All forest types 


SE 


(In thousands of acres) 


Stand-size class 


All 

Saw- Pole- Sapling and Non- classes 
timber timber seedling stocked 

33, 170566 A S77 5 (237/41 « Al Al S) Vn DID oS 

96.6 ATT 61.4 516 PAL IL A 

.0 Absys 7/ WA 62 50) PRT = {8} 

9657 D7 58 5OR2 i!5) 5 ©) 260.6 

ASD 55 20 -0 49.1 

-0 abt i -0 -0 avak Gal 

Akal. 0) 5) 5 3} 61.4 -0 Wheel 

ALY, al -0 .0 .0 ALG Al 

G eal 22.0 5.6 0 333 7/ 

ATA GO) 205 190.7 Bal 5) 688.3 

iL, 73S) 4 616.7 ALANS}. 515) 29) 2,494.5 

ASA) a) 314.5 380.0 56 9326 

HALE) 5 3} 583.9 IL 7/ 35) 0 ly 29 Ole 

Se / 26.8 168.8 10.4 APALAL AS) 

748.4 668.0 433.5 B)5 (5) 1, S55 7/ 

Sy 245.3 2,209.8 AL p ASK) 6 3) sjal 5 7/ 97 US sal 

14.6 196.4 70.6 0 281.7 

0 16.4 -0 0) 16.4 

0 0 iL 7/5 (0) 0 ibF/ 5 © 

a6 DAES 87.6 0 Sil S} «Ab 

WV, USB oA 5), 323) 65) 2,534.6 YPHXoAL AG, ays 5 

Al of) Po '5 4.0 AS o 7 


SE 
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Table 3 (SE).--Area of timberland by forest type, forest-type group, 
and stand-size class, 
(Standard error as percentage of total) 


Forest type 


Jack pine 

Red pine 

White pine 

White pine/hemlock 
Hemlock 

Scotch pine 


White/red pine group 


White spruce 
Norway spruce 
Tamarack 


Spruce/fir group 


Virginia pine 
Eastern redcedar 
Pitch pine 


Loblolly/shortleaf group 


Wh. pine/no.red oak/wh. ash 
Eastern redcedar/hardwood 
Virginia pine/oak 

Other oak/pine 


Oak/pine group 


Post, black, or bear oak 
Chestnut oak 

White oak/red oak/hickory 
White oak 

Northern red oak 
Y-poplar/wh. oak/no.red oak 
Black locust 

Black walnut 

Yellow-poplar 
Hawthorn/reverting field 
Scarlet oak 
Sassafras/persimmon 

Red maple/central hardwood 
Mixed central hardwoods 


Pennsylvania, 1989 


Stand-size class 


All 
Saw- Pole- Sapling and Non- classes 
timber timber seedling stocked 

-0 100.0 5 (0) 0 100.0 
54.8 50-5 100.0 0) 34.9 
33.4 57/5) 41.0 0 23) 26 
34.3 100.0 -0 0 gyal 3} 
14.3 57/63) .0 0 Ale) 5 {3} 
/pleeel 38.0 100.0 0 hail.) 
ial, © BS) o al 35.4 -0 9). 8) 
.0 100.0 0 0 100.0 

-0 VO s7/ -0 0 WO) 5 7 

0 -0 7O=7 0 WOT 

-0 by oi WU) 57 -0 44.7 
33.6 50.0 100.0 .0 26.0 
100.0 -0 100.0 -0 V@ 2 7/ 
70.8 Tabs 0 0 48.8 
AAS) 5 AL 40.9 HORS 50) AALS) 
34.8 O67 100.0 0 29.8 
5 (0) -0 YO 27 0 iO vem 

5) 335 dl 50.2 100.0 0 23) 5 5) 
Wo 7 40.8 -0 0 35.4 
AAT) 65) 28.9 50.0 -0 ALS} 5} 
29%50 10 50.0 -0 ANS) Al 
ALS} 5 7/ 12.0 34.6 510) B55) 
ital 5 © 59 70.8 5 (0) OES 
BS) 5 8) AL fe}. al 100.0 -0 alee al 
ils} 5 ©) AG «3 Wako al -0 abit 6S 
34.5 100.0 -0 10) 32.6 
100.0 B54 44.8 i/o U/ Davee 
-0 AT] eg Al -0 .0 CLF) = ab 

(0) - il TORS 70.8 0) 35.4 
-0 100.0 AY 33 100.0 259 

US) 57 Sw/iew| .0 -0 35.6 
= (0) 44.7 B5n4 -0 BT ois) 

BD 3 3 14.7 333355) 5 (0) Li5 
4.3 oF oD -0 2ee 


Table 3 (SE) .-continued 
(Standard error as percentage of total) 


Stand-size class 


Forest type PPL All 
Saw- Pole- Sapling and Non- classes 
timber timber seedling stocked 
Oak/hickory group 3352 3.8 705 49.7 8 
Black ash/Amer. elm/red maple 235 33} 4! 330). 62 100.0 15.9 
Red maple (lowland) =) 53.2 Alo) >) 45.1 
Red maple (upland) D3) oP 23.6 33544 BT oi 14.4 
River birch/sycamore 35.5 100.0 .0 5 (0) 33°54 
Cottonwood 20) Ya sO 50) 20) TAG O 
Willow WO er: 100.0 AS 3 F/ .0 24.4 
Sycamore/pecan/American elm 57.8 > @ .0 .0 57.8 
American elm/green ash 100.0 50.0 100.0 .0 40.9 
Elm/ash/red maple group 11358 16.3 16.6 50.0 8.6 
Sugar maple/beech/yellow birch 4.9 ©) 511 21015 Hak git 3.59) 
Black cherry 14.6 12 8 IG 100.0 VoP 
Red maple/northern hardwoods 9.8 9.4 16.4 .0 6.1 
Pin cherry/reverting field 100.0 44.8 ilfs}, @ Oma, AUS) 3} 
Mixed northern hardwoods Ses 8.9 il, 2 100.0 Bye 2 
Northern hardwoods group 3.4 4.5 6.0 41.0 2 Al 
Aspen 5S) 53} ANS) 5 7/ 27.4 5 (0) ILS}. 3} 
Paper birch .0 56 5 7/ .0 .0 5Giew/ 
Gray birch 0) .0 57.8 .0 7 ot 
Aspen/birch group 5943 16.0 24.3 .0 iL3} 50) 


All forest types iL 5 @ 2B» 5) 4.0 ZOrew/ ah 
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Table 4.--Area of timberland by forest-type group and stocking class of all 
live trees, Pennsylvania, 1989 
(In thousands of acres) 


Stocking class 
Forest-type aa ae | Peete a ee, All 
group Poorly Moderately Fully Over- classes SE 
Nonstocked stocked stocked stocked stocked 


White/red pine .0 42.3 LAMA 6 £8) BST] 3 eG Sil 7 = © 9.2 
Spruce/fir =0 55 ILL sal SESS 5 (0) 27) = 8) 44.7 
Loblolly/shortleaf .0 alal Gal AZ) ~ (0) 66.7 See 104.9 AL 8) 
Oak/pine .0 1biL 5) 46.8 94.0 Soe) W357 5 18.5 
Oak/hickory AALS) 295.0 i, SitA = 9) 4,799.6 546.2 7,305.6 ib. & 
Elm/ash/red maple ARAL 5 '5) 66.8 267.5 304.4 28.0 688.3 8.6 
Northern hardwoods 311, 7 BEV) 2 1,628.4 4,194.0 698.8 6, 3S sil Diet 
Aspen/ birch (0) S28 106.6 167.2 35) - 3} sya lis aL ils} ©) 
Total TS Al 669.5 4,117.1 8 85.7 1,434.6 16,171.5 oh 
SE AAS) 8.8 362 IL § 5).5 {3} ih 


Table 4 (SE).--Area of timberland by forest-type group and stocking 
class of all live trees, Pennsylvania, 1989 
(Standard error as percentage of total) 


Stocking class 
Forest-type — = a = i as aaa a al All 
group Poorly Moderately Fully Over- classes 
Nonstocked stocked stocked stocked stocked 


White/red pine 0 35.4 21.4 Aa ZO) <8) 9.8 
Spruce/fir .0 100.0 YO od VOsd 0) 44.7 
Loblolly/shortleaf = (0) 70.9 5@, al 28.0 100.0 PRA aS) 
Oak/pine .0 WO) 7 3355 24.1 100.0 Alf} -,5) 
Oak/hickory 49.7 1357 540) 2 =I © &} ab 5 {3} 
Elm/ash/red maple 50.0 29.1 44D 1b eS 44.7 8.6 
Northern hardwoods 41.0 ils) 5.4L 5.4 3), (3.55) Ph 5 Al 
Aspen/ birch 50) 100.0 23) 0) 18.0 BS), al i133...) 


Total Zone 8.8 367 6 5). (3) aH 
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Table 9.--Net volume of all trees (5.0+ inches d.b.h.) on timberland by class 
of timber and species group, Pennsylvania, 1989 
(In millions of cubic feet) 


Species group 
Class of timber SaaS All 
Other Soft Hard species 
Pines softwoods hardwoods hardwoods 


Growing-stock trees: 
Sawtimber size: 
Poletimber size 276.6 334.8 GN ONS} 5 7/ 4,623.3 9,563.4 
Total growing-stock trees 276.6 334.8 4,328.7 4,623.3 9,563.4 


Rough trees: 


Sawtimber size 27a8 Sele9 238.4 194.8 492.9 
Poletimber size 2 oP Bie BUT 5 3} 186.0 408.7 
Total rough trees 30.0 35). 455.7 380.8 901.7 


Rotten trees: 


Sawtimber size 56 Age 57/52 83.5 146.4 
Poletimber size Sal Sal 10.3 9.2 19.7 
Total rotten trees Is 7/ 4.2 67.5 OA 7/ GG o Ab 


Salvable dead* trees: 
All classes 308.3 374.2 4,851.9 5,096.8 i), @31l ~2 


SE a7 568) iko8) be W/ ibs7 


* Includes noncommercial species. 
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Table 9 (SE) .--Net volume of all trees (5.0+ inches d.b.h.) on timberland 
by class of timber and species group, Pennsylvania, 1989 
(Standard error as percentage of total) 


Species group 
Class of timber ak Sa ee All 
Other Soft Hard species 
Pines softwoods hardwoods hardwoods 


Growing-stock trees: 
Sawtimber size: 
Poletimber size 10.4 Goal 2.0 al, 5 {8} oF 


Total growing-stock trees 10.4 6.1 2.0 the & I A) 


Rough trees: 


Sawtimber size 20.9 il}, ab 6.0 5.4 4.1 
Poletimber size 26.8 226 6.2 O55 4.2 
Total rough trees ALG). 5) 14.4 4.7 4.1 yo al 


Rotten trees: 


Sawtimber size 26.8 21.0 6.8 6.6 4.8 
Poletimber size Vi 8 71.8 9.0 8.5 6.4 
Total rotten trees PS) 5 T/ AN0) 55 6.0 6.0 4.3 


Salvable dead? trees: 
All classes 957 5.9 i.,8) ih Z sey 


* Includes noncommercial species. 


O'T 8°S 6°% 87% v2 0°% Qe tae vor S°T bow as 
Oher T° L9P'L? S° USP OTROS Lor" L°SrO"6 L°SOB°S Ces Ss COln 7, Bhs 7 B°REO"= 7° CoO"e setoeds TIv 
OnaE S° ELS We B>WGi2 Lee" C°COeT B°SS97E EBS’ OELO"E EC°uUBO"? SuSE iy LB°EEE7S C°OGL7R spoompzey TeIOL 
Z°sS G°ESO%R C7 L°69 €°vE L°09 L°T8 9° OPT L°S6T Z° 602 €°OLT S°L8 spoompzey 1euj0 
[LR €°SLE Z°s 0°9T 0° PT S°€z €°€P 8° OL 9°SL Z°19 L°9% O° GE poomsseg 
€° OT 7° 8072 O° Eo RE v9 8°6 9°6T 6° (LG S°8Z 8°SP 6°9€ CaaS 4snooT oe Ta 
ua, CUE R 7° BS €°9bT 1E° GE S°O€T S°69T bv 10Zz T° 06T vy O9T €° 726 Z°6E syeo 272830 
anv, S-LOR E LO ET 1 8° €0T Lo ITAL 8° b7Z 8° LbZ 6° 22% O° IST Z°L9 SsyeO e4TYM 40eTES 
vie L°VPL'Z 0°66 6° 88E 6° 677 fee 6°09€ 8° 86E L°6E T’ 16z 8°S8T 6° (hl yeo per urSYIATON 
8° € S°SL8‘T 8°S Beh v°69 v°STT 0°70Zz f° ULe b°SSE 0°06€ S° EAE €°8It yeo ynuqseyoD 
oe 7° SOLE w°sly 6° 612 Bo 7A Ee Bie 6° TSE 2° ber 8° LED Z°EBE 9° 8LZ S°6PT Azzeyo Yyoeta 
Onalie 9° 8TZ Oh 0° iL° S°*Z 0°8 elem Z°6E €°bs e° rs) Z°6E uedsy 
Eek T° 89T S° GU (ng v's 9°OT GiCal 6°02 Z°92 Bo AS pep wunbyoe la 
© UL 0°906 L°GSE 8° LET 6° SOT 6°T2T Z°9ET Q° eeu 0° OT °c, O°8e 6° 0% zeTdod-moT Ten 
6°TL 9°STT 8° Eos) a°s v6 EWA 9°TZ (GEA S° PL 9°9T 9°6 qnuyTem yoetad 
L°t yp O9e rE B°SrE 0° ZOT €°78 S°66 €° PST 8° L6T 6°02 €°76T 8° 97T L°OL yse o4TUM 
T's Y° eee" E O° Br a CAL 9°S8 h,° SG 0°9bT 0°OST L°89T Z°E€8T 0° PST 7°66 yoood 
0'9 €° 269 8° Seka 6° LZ ORE v'OL S* LOT S°€€L Z°8bL 9° LOT 0°8E AZOYOTH 
9° O°P80’T 6°T T'8T 9° PT G°TE €°09 f°STT 6°6LT v°L9Z Eo LSC O°8ET yortq j3eems 
T’8 9° 6872 Be GS’? tt G°wE 0°6T L°6E€ zZ°Ts 0°S9 L° 09 8°TE YOATGq MOTTSA 
0°? CWT 6 BEE 8° TPL 5°96 L°8ST le, ORE 0°SSE Bebe 0°8bP v'98E Z°OLT etdew azefns 
G°Z GLU in 9° OS 6° 827 L*99T Z° 08% 6° bCD 0°969 0°608 9° 9T6 €°0€8 €° prs eTdew poy 
Cay, E-BRi7"G {2° OS 6° ZEST CRNCICAL 0°09T S° ez 9° TEE 6° BLE T° 96€ Eo GLE Z° 97 SpoomM}joOs TeIOL 
Z°6T €°06 Oh S° a 8° 9°T 9°6 L°OT i) fit 0°SZ 6°€% SpOOM}AJOS T9YIO 
v's ALC" S°UE macacal AS) 6° L6 LEE T° L8T T° v6T }° (ba 9° T8T O°STT yooTwey uzeqseq 
6° TT L° 681 Oh Cea: Le vv 1° St ety 8°ZE Se ° Gir 9°SP 0°€% soutd motTeé 29430 
0°8T PCIE 0° Oar O° g° OMe S°6 Cmaee EE T° 8z L°ST eutd etutTbaty 
€°8 L° Ts 0°6T On ZOE BBS v°9S S*°€9 €° TOT woe T°SZT 8°86 9°89 sutd per pue eqTyuM 
+0°6Z 6°82 6°02 6°8T 6°9T 6°bL Cm 6°OT 6°8 6°9 
as sesserto =0)° EE =0° GE =0)° Ae 0) Sir =O eae =(0) 24518 =0)°@ =()°/2 -0°S 
TTW setoeds 
(quUbTey Aseerq Je SeyoUT) sseTO AejoweTq 
(Jeezy OTQnd JO SUOTTTTW UT) 
686T ‘etueaTAsuueg ‘sseToO teqjewetp pue setoeds Aq pueT ysez0zZ uo (*Y'q*p seyoUT +0°G) Seer SATT TTS JO SumMTOA puNos--"OT SeTqeL 


86 


OME 8°S JG Ci G (2G OiG SE i? IE VL SPE [OE setoeds [Tw 
Omar a) Boe 6° S°2 Bee by? S°T Chea: oT (240 spoompzey TeIOL 
GS 0°? VOT Se Sie [EVEN 6°OT 15 (S74 Gol UL Sie spoompirey 28490 
[E-{3) CCD EOS 6°17? 0°07¢ VOL Le GE [ALE Oe Ca ‘Camaval: S}P /A 15 poomsseg 
(FOIE O° 9°OE Gi Ge O°OE Simi Gil BOir OAc Go Sle ile Cal! 17 SE AsnooT 4~oeTda 
E47 [> QE 8°6 Cyr (0) 18 S°8 T'8 Sie 6°9 Gio fl, Chae v6 syeo 29yIO 
Tv 6° 9T O°OT O°OT os aL 6°) 1°) v9 8°9 6°8 SxeO 9ITUM 409T295 
Tae lh Gad yO Sees US GS ies 7S G&) O°L ~eO pet UTSYUAIAON 
8° Ee v'8e yO DOT 0°8 {E,°'§) (o)° S} ES OneS GS Tina yeo AnuysseyD 
Ene EO? iano v3 5°9) 9) BOS (Ga) 7S QS v9 ArzeyoO Yoeta 
OE OF (0) 0°OOT €°TS 8° LZ 8° b°9T G° ST ibe val G°PL uedsy 
iEaar/s 0°O0OT CG T°8e VAS OME IIG G Ole Se Sib ESE la, (9)1E v6 unbyoe lq 
eae CaGe G 1515 3} TEE > 1EIE SOM [ES S70} 5 Shea OSE Gmacas areTdod-moT TEA 
6°TT 0°OOT 8° TE Cave Siac LE SE eA O° 6T i} 1G €°8T 7 1G qnupTemM 3~oeywla 
[L,°4i/ iS IGG OF Ot i WBE 6°6 icanc. Gils O°) Gib Vi DL yse oaTuM 
LES OM" QE Sia als Se TEs L°OT v6 T'8 Chars 1B? fb 8°9 be yoood 
(0) “S) VSD 0°SZ 0°8T 1B SE ETE L- 6 Giz c°8 Go 8°6 AAOYOTH 
9°V 8°OL EGG 0592 8°9T Ea OE s°8 §°9 6°S GS) a) YoOATq 3389MS 
T'8 0°O0OT O° Biv LOS LT SG Ge i?) SHE v2 WIE Se OE Cale Pail: Yorttq MOTTSA 
O°? G°8T TEE 0°OT v8 9 Ub, LS EPS ZS o's ES etdeu ze6ns 
G°Z GPE Owe Er g°9 Gos an O° EE GE EE etTdew pey 
Cant Qe o's 6°8 8°L 8°9 Ee 6°S Es) 6°S E°g Spoomy4gos TeIOL 
f° 6L Oh 0°OOT 0°OOT fh Ab 8°0OS Gis OE 7 SE 6°8C 6°8T SpOOMAFOS T9440 
DPS 6°S7Z iEeelic Cy EE ON v8 Ses Ole 8°9 v9 G@ {6 yooTwsey ure 4seY 
6° TT 0° CL TSS o°8sE€ Ohara S°6T Z°9OT 6°vT GaAE eorS soutd moTTeA 19430 
0°8T (a) ~ 1h ees 0° 0°OOT 6°0S Ge Sig (0) = 4G Se GE OO Se ihe sutd etuTbaty 
(2° (3) (LEG 3} 1 eee (FA GIE Vv cE Camels GE O°?T G Sie 6° UT eutd per pue 2 4TUM 
+0°62 6°87 6°02 6° 8T 6° 9T 6° OTL Guacae 6°OT 6°8 6°9 

sossero = (0) 154 —(0} (S16 = (0) ZTE = (0) SE = (9) {S15 (0) HIE -0°6 =o} ff, SOS 

TTW sotoeds 

(qubtey 4yseerq Je soyoUT) sseTO AaQowetTq 
(Teq09 JO ebequsorzed se r077e pzAepueqsS) 
686T ‘eTueATAsuuseg 
‘SSETO TejeweTp pue setoeds Aq pueT yser0zZ uo (*Y'q'p SeYyoUT +0°G) SeeTZ SATT TTe FO oumToOA punos--* (HS) OT STAeL 


87 


OE we Ot a4 TTT 0° EG b'T? 9° 0°%S L° OT as 


O°T 8°88S'97% €°9SE S°8L0'2T 8° 906 0° p°L69'TT T'€bz2 O°8bT OES OMe or setoeds [tw 
wor O° 9ET'bZ f° UTE f° 99T' TL €° 68 0° T° €07‘TT T° O2T CaSie [5>©) f° 98E spoompzey TeIOL 
(255 9°8p0'T 8° TPT f° 96E 0°O8T OF b°S6Z €°8 €°? O°T [LEG spoompzey 21294390 
0°6 6° 0SE cS CaS Le v'T 0° 8° CE ip 0° 0° 6°72 poomsseg 
v°OT 6°S0Z oe Seis Te O° 9° 8bT GOG 0° O° (3° qsnootT 4oeTa 
8° T°8tz7‘t Oe 2° Wl S°bT 0° T° 60T'T O°TT B°E€ @)° 8° L syeo 27940 
cv P'OLE’T 8°0 T° O?¢T S°02 0° v'O8T'T 8° CT = |b 0° 9°OE SYeO BATYUM JO9TIS 
s’¢€ G°6T9'Z €°6T O°TTY mee OF O° €eT’% GEN Claas 0° 9° 0% xeo pert UTSYIION 
6°E OMSisiac OS v°68 wer 0° L°T99'T S°?T Ge 0° © Et yeo ynuyAseyD 
(6°13 8°SE9'Z T° 8t S°096'T v°6S 0° %° 60S (=> ©) (5° 15 Ove vD'LE AzzeyoO Yyorta 
Bw ZENS C169 T° 96 G3Sit (0) 6°O€ 8° O° os L’? uedsy 
(6 Uh 8° COT 0° vy SE ee 0° S°€?eT 9° (G O°T Bo wnbyoe la 
hee (K-39 Om 0°62 fe, |S IE 0° v°6LS 6° S°D 0° cSt ret dod-moT Tex 
0°?eT 8° ETT 0° L’°O€ 6°8 0° (O15 cy ‘Cums os SPE qnutTem yxoeTA 
L’? OMGICaar ibeaw, z° S08 6°9S Oo: 9°6TE 8° OT v's Sia S°ST yse o3TUM 
c°S S°S8T'T Vane 0°OL6 OMaSiE O° 15> AE 0° 0° (0) v'OE yoood 
18°9) EO EOE) O°T Celtic 0°9T 0° T°00S °C @)° (0)? 8°9 AXOYOTH 
8°D 8°SE0'T Tes (7 E/E) VD (oy T°STE (678) O° OF 8° Of YoATq 32eMS 
Cans OVE? (Gris SJ CNS 8°T O° v6 Ca 0° 0° Lele YoOATtq MOTTSA 
caer T' ese’ 8°L (ae ORZIE (0) CaiGiLic leas Le 0° [E,(3 etTdew aze6ns 
OG 8°O8L'F €°6€ LO VWAE eC Le ai. 0° v'v08'T (GWG 6°8 {3 f° SOT etTdew poy 
CU L°tSP'Z Lae €° C6 Simcic (o}y €° 6p O° €?eT 8° CTT 6° be 8°OUL Spoomy4gos TeIOL 
€°02 S°c8 [h,° Uh, OE 8°T 0° GSE St (G26 8° 1% Sy SpoomMyjos 139430 
vas p°897'T ~) 9° 669 (Ze fh, 0° 0° 8ST (Gui 0° 0 v°C6E yooTwey ure 4Sseq 
UGE Z° LET E°C 8°ST S° (0° S°19 6°7E 0°8z v- L°St soutd moTTeA 29430 
0°8T b°€TT @° Tals 8 0° G° be Bole 9°99 0 0° eutTd etutbata 
v8 f° T08 E St v'e9T EG 0° Pees GUY) we Oy 8°72 f° 867 eutd pez pue 34TUM 
YoAtq spoompzey etTdew por ssoidio ALOYOTY outd jyeo tT qaz0ys ITZ sutd pez 
/uadsy urTSUIZON /USse/WTa /wunb/3xeo /XeO /XeO /ATTOTIOT /aonads /23TUM 
as TeIOL ee eS soetoeds 


dnoiz6b oedAj-4ser104 


(Jeezy OTQnD JO SUOCTTTTwW UT) 
686T ‘etTueaTAsuueg ‘dnoz6 ed&A3-4se103 pue setoeds Aq pueTzequtTq uo see1zq yoo048s-Butmorz6 Jo oumtoA 4ON--"TT STqeL 


88 


0}? 1 2 QE 7° 1g 115 (0)° Ere 7) EG NG 0°%?S (£,~(0) 16 setoeds [iv 
EE O° SNe VAG wr ls O° SUG WGG (LAGS mal O) Gir spoompzey TeIOL 

€°S 8°0C Cn G-She Om 8°L Ghts, [L° (KS) G Gl, €° 97 spoompzey 49440 
0°6 9°6L 6°6 AG: Oh OX OS 0°OOT O° (0) S°9S poomsseg 
POT 0°OOT 0} 2/415 L°%S O° G ie {5/5 O° O° 0°OOT ASsnooT 4oeTa 
8° 8°89 OmiGiE G GS 0° GS Ce ES GS 0° Smee syeo 2T9yI0 
Gi” O°6E L°6 S°?Ud (0) = 8°? t°8E 0°OOT O° 0°SZ SyeO SATYUM Jd9T9S 
See Gus Ole 9°62 0° Cv 9 6% 6°LS (a) Oe UES MeO pet UTSYIAON 
6°€ (67 {38} Ca cals 6°9L 0° Gi O°? {Ly (0)f2, O° Le LNG weo 4yNnUuASsSSYyO 
(LE €° 82d 8°7 ET UG 0° G~ Uh 6°? 0°69 T°08 8°6T Azzeyo yoeta 
LE TEL [16 Se GS L9 O° SP GE 0°OOT O° (0) 0°6R uedsy 
Gh 0 f° OT v°6S 0° v8 G 1h 8°04 0°OOT 8°99 unbyoe Ta 
Pll O° 0°?T 9° bP 0° 6°6 0° 00T 9° €6 O° €°SE ZeTdod-moT Tex 
Omar (QS 6°02 LAV, (0) O°ST 0°OOT TET ELS ()° Zc LS FNUTeEM YeTE 
La, T°OsS &° ©) 8° 7S Ol £°8 DPE T°8S 6°9L O°TE yse 33TUM 
GS €°¢S 0°9 0°82 O° (ETE Os O° Om Gast yoood 
ug S°S6 6°OT 8°97 (0) 5 QPL 6°TS O° Om 9°9R AZOYOTH 
8° S°€e [fR°©) SO” 0° 8°9 bes 0°OOT Oh S°SZé YoATq 3eemMsS 
Z°8 8° 9 iba6 Ses (oe f° 92 0°OOT On (0) f° 82 Yortq MOTTSA 
Tv C°9E 2 c° BE 0° f° OT €°8S 0°OOT ON 8°O€ etdew azebns 
SG GAG O°? 8°ST O° O°? 6°TE ome: 8°8L OPS etTdew poy 
cd 9°82 8°S 8°92 O° L°9 0°7f~ 8° 0c €°SsS CTT SPOOMAJOS TeIOL 

€° 0c 6°¢S S°62 GZS) O° L°O€e VTL O°TL 8°6S EES SPOOMAJOS T9430 
v'S v'6D 9°9 6°9E€ O° SEE L°LS 0° O° ver yooTwsy uzsjsey 
BoE S°EL b°8e 0°OOT 0° 8°71 6°TE T°9€ 0°O0T 6°ZE soutd moTTeé 19430 
0°8T 0° Z° 8h T°16 @° r°8T Z°6E €°82 O° 0° eutd etutbata 
v8 O°6E G GE MEQ) ()* S°6 CUS £°O07 S°?t8 f° 6 eutTd per pue a 3TUM 

yortq spoompizey aeTdew pez ssoiadha ALOYOTY outd yeoTqzous ITZ eutd pez 
/uedsy uzrSBYAAON /use/wta /wnb/xeo /xe0 /%e0 /&TTOTIGOT /eonzds /24TUM 


TeIOL 


dnoiz6 3edAjq-yser04 


(Teq07 JO ebequeorzsed se z017279 pzepuedjs) 


setoeds 


686T ‘etueaTAsuueg ‘dnoz65 edA3-3sez03 pue setoeds Aq pueTzequt3 uo seez3 yoo4s-BHutmoz6 jo eumtoa 3eN--° (3S) TL eTqeL 


89 


O°T 0°9 Ose Sin? G°G One [o> I Seal iS) 1b Ie (Ee as 


Qo 15 Ewe Se Ewer ELGG 715 S°9SE'T Gulbiks 1 6°89L'2 6°608’€ O° EEE i7 T°6Lb'? €°sec’e v°0S6'T setoeds [iv 
we O° 9ET’PS 6° LOD O26 1 LNG 1 9°06L'T vp LSS'Z Z°O8P'E €°6p6'E€ Sa COhat, LEE E OEE Spoomptzey TeIOL 
eS 9°800'T (5° ie [ [e) Cmne Ewes 8° SIE v' vel p'L8T L°€02 SME 4°98 spoompzey 429430 
0°6 6° PSE Tv v'?L (EE 0°¢Z L°Ov SmIGe 0) = 13/5 8°LS S°U? Cae Cal poomsseg 
vO 6°S0Z (9) © eee 0-9 8°6 1b GE Ges ZUG v°SD ie SNe 1b GG 3snooT AoeTa 
8° LE SLe v6 8° €PT 9°L8 SIE Go SOs 1b SSE f° S8T 6° LST S°68 DANE syeo 19440 
G iW i OS 1 8° 8e EGE TE EL 6° TOT Se CAVA GHVEG T° 6€2 Cx BiES 15 ie /t,~ ©)8) syeo 94TYM 409eT9S 
Oe S619 Z v6 (6 15K 15 GIEE (> EONS Eminne 6° CLE ese GieK 6°6LT 9° SE xeO pst UFSYIAON 
6°€ 0°8sL’T v'S (3 Oe) [L° OO) O) eb IE (6° (S615 SUIS G HSE Cane €°09Z 1 Sse weo 4nuyAseYyoO 
(AZ 8°SE9'T 0°O €° 602 bv 89T GQ SEG 8° TPE 9° DLP 8° 97D SREGE EE L° 80T ArzayO Yor Ta 
we LEG om Om [t= GG 0's Siac c°6E Sis L°09 1 OE uedsy 
G lly 8° COT Si ©) 0°? UT 9°6 6°CT 6° 6T 2 SG Gee S°CD unbyoe Ta 
v'L L°€98 T'veE 9° 6CT 0°86 6°9TT SPOUSE OM SiGe f° O0T 6°OL SMe SG" OC ateTdod-moT Tex 
O°CL 8° etl 8° ees O°S v6 Brivik {EOE @ 1615 Siaivac O° OE SS qnupTem 4oeTa 
Law. 0°6T2'T (A-Be 1 SG i 15/6 9° 6 0°OST S°68T 8° VIZ Se OMSIGIE S°69 yse 34TUM 
6S S°S8T’T Smar 6° 8TT L° v8 Saco L°evt DSi 6° P9T EG QE Ce Dive c°S6 yoood 
8) 8° 199 8°90 6° 9T O° Le (te Omsg/9 TE™ 1SQNE IE SIGE CUPL Z° SOT 6° 9 AAXOYOTH 
8°? 8°SE0'T 6°T 16 {ahs O°?L [es (9)i> OS O) {S151 GOGISIE SVS? [Gite 6° O€T YoOATd 4S9MS 
G ORIEL? {,° Simi [Ee 15 SEL O°8T 15 Ske 8°87 Z°09 8°09 Ee Oe Yorztq MOTTA 
ey ee eeleuac SAS €°8eL €° 06 (Sv [h~ NEE 8° PTE v° LOD Le DENY, beWLe 8 ELE etdew azebns 
°C 8°O8L'P 8°67 2) WEE 7 {3916 (5 LG 6°OT? SS 9, €°S8L L°688 0°L08 9°86? etTdeu pey 
Gy EeGGivaeG 06S 15 CEG Sie GUENE Ye SRE SA 1SIES 8° 6CE 8° ELE Smenee Oe 1b 8° 6E7S SPOOMAFOS TeIOL 
SUG Secs (0) ~ Cc ie 8° DE 9°6 GZ (OIE Sae9ir EGG Em OG SPOOMAFOS 79440 
v S v°897'T OIE He EGIL O18) Eb SG Caner DHE S Té6L Sie Sie 6° 8LT 251518 yooTwey urs sey 
Ter f° L8T Om (2771 li UD [i {ENE We 1S le Sieastz L°UD SSS seutd moTTeé 279430 
0° 8L Wee SIGE Os OE 0° Si Ome S°6 GAG i tate Em8ic [> Sie sutTd etuTbata 
v8 f° T08 O°8st S° POT 1B SS 8° PS v°c9 0°OOT [Ee ENS GUE S56 0°89 sutd per pue 33TYUM 
+0° 62 6°82 6°02 6°8TL Sees 6° PT Git 6°OT 6°8 6°9 
as sessel[o =)" EG -O°6T 05 E15 (95 Ge AQ 1 (0) 1518 S06 =(0) = 16 =0° 
Tlw 8 setoeds 


(quBtey 4seerzq je seyoUuT) sseToO rTeqewetad 


(Jeez OTQnD FO SUOTTTTW UT) 
686T ‘eTueaTAsuueg ‘sseToO zejZewetTp pue setoeds Aq pueTrequtq uo seezq yoo4s-BHbutmozb Fo oewmjtoA JeN--*ZT STGeL 


90 


O°T 0°9 OME 8°C SiG 0)? fh 7E Siam Chan 9°T aay setoeds [Iv 
br 67%) Gete O°€ 7G EG Saar QE Sia: 9°T G} 71 spoompirzey TeIOL 
CaaS OES (EB 7ENE (Ss 1b Gir Gr wie Z°8 15 ate} 7 Sie ©)” {3} spoompirey 73SYUIO 
0°6 Ge Di 6°02 CSG 8°02 8° PUL ilies eae (0) “ {21 OMEE L° OT Lea OM poomssed 
i7 OIE O° SOE i iy (0) “{0)t2 8° 6L EPO We tei (SIE GAZE DST AsnooT A~oe;Ta 
8° SE 6°6 8° OT L°8 S° 3 vel Ona Eo 0°8 S°6 syeo 2798yIO 
Gy SANE 1 OIE Ore (L,~ 3} Ye fh 9) be) Sid) 6°9 6°8 syeoO SqQTYM JO09ETIS 
Sac 0°OT v9 3°) Les Saas @ Sy er 8°S (g° ©) GS lh yeO pet UTSYUIAON 
S” (5 DBE 8° OT SeOn Ete} 6°9 GY) ES snc QE Go fb yeo ynuqAssyD 
[18 OFES Z°8 S°8 ies GY 6°S E°S 0S IS G°9 Azz9yO Yoeta 
ee Bt (Oy O° 0°OOT (1S Cir / RG U°SZ 2 Ore Seal Canvas Sivas uedsy 
Gh 0°OOT vV'6z 1b HS Lee 8°97 GaSe G Sit 0ST [OE Si6 wunbyxoelta 
iy lh (SWE DWI ORAL ere v°OT 8°6 SOE (3° 115 Lest BSE ateTdod-moT Tex 
(0) al 0° O0OT 0) = “Gt G WAS I {Ez iE 86 OY (bit O°6T G}~ LG (So (SIE SS QNUTeM 4AOeTa 
hy" EB GG 8° OT 7 IGE EO jG {3 (So /6 gs) iP lb Sag Saas yse 3 4TUM 
Gis 6S Siac Qe EE 8° OT Se Bt (5/4 (3714 659 4 yoood 
15° 8) UST Seis €°8T (SSE VE O°OT 1 v8 SG ia OxE AZOYOTH 
8° 8°OL GaaS Qe O°LT 6°OT f° 8) (isan G9) a) i," ©) YorATq 3e8eMs 
z°8 0° O0T O°e? —T°6s [SiG 6°8T ee Se 8° TT 8°OT v°OT OEE Yortqd MOTTSA 
T'? 8°8TL (IIE (ZOE {3} [hl 8°S 7S eae 6 ZS etTdew zebns 
San Clave EY (4 (S75 gS) aS Seay, lS 7 ‘Sane Gi {2 etdeuw poy 
Gi T° 8L 1E (e ES 4 6° s Ey) Git) GS) Oke) v9 SpOOMAFOS TeIOL 
S° OE 0° 0°O0OT 0° O0T [iH 8°0S eG L°6¢ SS EEE SaGE SpoomMj4jos 19440 
ZS 6°SC Gr we fh, WEE (S(O) v'8 Sina [hy Te 6°9 GPS) eae yYooTWsey U9 ASeH 
aac Om v°CL Eas O°8e Omas S760 Ce Oe 0°ST 6 8°17? soutd mo, Te 79440 
0°8T O° EL. 0° 0° O0T 6°0S GG? 0°22 EGE OG CLG sutd erutbata 
v8 ve OT GIS Lecce 1 St Stee 7) SIE Cancale iDaaval 7 SE O°ST sutd pez pue 34TYUM 
+0°62 6°82 6°02 6°8T GneSir 6°? 6°CT 6°OT 6°8 6 °Y) 
sessero S05 1G -0°6T = (0) ° EE =1(0) SHE =@° EE =) 161 SOlmo Oma =O) 9S 
TiW sotoeds 
(qUbTey Aseerq Je ssyoUT) sseToO AsQowetq 
(Teq09 FO ebequeorzed se z0TASD prepueqsS) 
686T ‘eTueATAsuueg ‘sseTO zeqZeweTp pue setoeds Aq pueTzAequTW uo seezq yooqs-Bbutmorz6 jo eumtoa 3eN--° (8S) ZT STqeL 


91 


bT (SP (4 [LG Vanco 0° Line CmES OE OES CS) 1616 as 
71 9°28'CL 9°SbS y'808'EE 8° PT9'Z (0) L°€9p'TE €° ps9 (Be AS 6°0S 9° BEE'E setoeds [lw 
Siac L CEE So 0° €9P L°ve6'‘0€ p°Tes'z 0° 9°7L6'67% 0°9S2 G/L) OR At L°0v0'T spoompszey TeIOL 
8°9 0°609'2 L°O06T p°T00‘T G (36) 0° 8° SOL Ono gj") GS 8°9R spoompzey 27940 
v6 T’Sv0'T 8) S° 906 (0) {= 0° @ BIL Spt 0° Om v6 poomsseg 
}°(S1 9° 8th (0) SEG O°? OF eae QE OF OF 0° asnoo[ yoeta 
vos 1b? 1G 7z 0° Seenz 6° 0S 0° EO EES) WE Eaaie Gi OF bye syeo TSYIO 
Oa, T° L90'P (0) ° NIE CC UUD CE (0) L°96E'E ieole [Ly O° L° v6 SxeO SATUM 309T9S 
6°E T° TL6'8 8°79 Vasil 1 [ONS OF p° POT 'L iP hid GG 0° 9°T6 yeo pet urIYIION 
7 €°7S0'P S°OT G BIG Cie (0) ° 17 En OS AG L’? (0) 0°SE yeo ynuyseyD 
v'D 6°60E'8 Eyelae T°99%'9 [ES AGES (0) f° v6b'T 6 ac OG (Guts) Ey /e1E AE Azrzeyo Yyoeta 
8° PL OP ONE (a> fej O°8etTt (SIE 0° EOS (0) © (Oy Ol £°6 uedsy 
Ae0ic f° 6E?S (0) = €°T8 ee 0° TE TESTE 0° O° B°E 0 wnbyxoe ta 
(5° fh S'T6p‘E€ 0° GE) IR(0) 4 T° 6? (0) 6° Tre '% Lav Canc 0° OY) re{dod-moT Tex 
(ECS eOme 0° 0°78 OVE (} GENEL OS c°S 0° Ges qnuTem -~oeTta 
Ses 9°869'E eavAL €°9Sb'Z ¢ COL (0) S°606 0°82 OEE SG 8° £0 yse 94TUM 
°°) T'SOD‘E O°” 8°6SL'Z SG S€ 0° 9°00S OM 0° 0° f° LOT yoood 
wee T° 79S ‘T 0° 9° ZTE 1 thi 0° OO GEE Z°6 0° 0° €°62% AZOYOTH 
Cia) T°969'T Gad) 6°L60'T [E> | 0° Leos 6°S 0° OF 8°T9 yorAtq jaems 
6°OT 8°L6R OF 0°8bP Caac 0° S° PT On 0° Of i BE YOATq MOTTSA 
ES G°T8L'S (EOC) ee" TSS 0° €° PSE 6°90 0° 0° S°8T etTdew arzebns 
Sic 6°798'0T Goh L°69T'9 6° OTT OF 8°6S7'E DNS v2 OF COILS etdew poy 
wav, 6°680'L Saas [SpE } “12 7 FENE 0° Be ee IE vb’ 86E mone Gracie 8° L677 SPOOMAFOS TeIOL 
(GN3G T’ 87. (LSE 6°99 ORS, (0) S°8T 8°90 vv (Go we [5° S) Spoomyjos 79440 
0°9 Simeone €°6T Ftc ON fb, {3} 0 6°TLY ZL (0° 0° C)O (Ea 10 yooTwey ur9 Seq 
Spe (21 SENG S°? (A> Gi) OMA 0° Secor 9° b6 IE aac 6°LU soutd moTTeA 279430 
Ole (Se SSG Of fr /AIE Se Th 0° S76e 6°LE O°6ET 0 (0) = sutd erutbaty 
9°8 E°9PL'‘Z LSP z° S09 "6 0) L°86L 6°97 T° 9 Er L°S€6 esutd pez pue aqTUM 

Yortq spoompzey oTdew per ssoadiho ALOYOTY outd yeoTqazoyus enquae sutd per 
/uedsyz urSZYU AION /use/wta /wnb /xeo /xeO0 /XeO /ATTOTIOT /zonads /24TUM 

as TeIOL aaa setoeds 


dnoiz6b 3eddAéj-4se104 


(JeeF prVeOCq FO suOTTT TW UT) 
686T ‘etueaTAsuueg ‘dnoz6 edX3-4sez103 pue setoeds Aq pueTArequTty uo seery ASqUTAMeS FO SUMTOA AON--'ET STASL 


92 


7 OS 5G Vale 0° Lie 6282 SI o°€e9 SEE setoeds [Lv 
ee [EWE 8° CS SiGe Om 8°C V°9T S°OD S°98 GSE spoompzey TeIOL 
8°9 PEG 6°6 Omer 0 ‘SOLE 8°0S 0°OOT O0°OOT L°GSE spoompitzey 49440 
v6 T° €L£ f° OT O0°OOT 10) 6° CS 0°OOT 0 0 9°6S poomssed 
Sisk 0 v0? €°8S 0 Cama (Se 1/4 0) 0 (0) © 4SNoOOT Aorta 
tS 0 8° UL 6°6S 0 8°S 9°ST 6°6S 0) [Gi sxeo 49440 
9°? 8° UD 8° OT 6°0P 0 wv S CL’ 0°OOT O° €°Ve syeo OATUM QOeTEeS 
6°E DCD [5 lb 6°0€ 0 L’? GE 0°OOT 0 (S WG xYeEO pet UTSYAAION 
Cy ky c°OL 1 ie 0°OOT 0 O'S B°9E O0°OOT 0) SSS yeo 4NUuUASSYO 
v'D c°6E vw S SIG 0 c°6 evs 0°OOT 0°OOT S\" BG AzzeyoO yoeTtd 
8° UL wv OE 6°6T S°?8 0° 8°62 0 OM 0 G eY uedsy 
L°OT 0 9°6T 8°OL (oy iS SIE O§ (0) O0°OOT 0 wunbyoeld 
O74 0 Saar L°6v 0) ESOr 0° O0T 0°OOT O° O°6E ZeTdod-moT Tex 
SEE 0) is NE 6°60 0 EGE 0°OOT Comes 0 8°OL qnupTem xoerla 
SS wv OS Gaels C) 15G 0 8°6 9°? Sees 0°OOT O°TE yse o4TUM 
eae) 9°CL TL S°T? O° €°UL 0 0) 0° DOE yoood 
(eae O° EvVeE 6°0€ 0 6°8 6°0S 0° 0 G°LY AZOYOTH 
GY) L°LS S38 v'TS 0 v6 f° 6S (0) 0 7 bee YoOATG 3eemMsg 
6°OT 0 8° TIT 0°OOT 0 T°6€ (0) 0° Os 6° VE YoOATA MOTTSA 
BS v°8S gS) Gir 0 6 {S15 6°OL 0° 0 CSD etTdew azebns 
cmc 6°62 8°? v°6L 0 0°9 Ciece 8°88 0 T°6T eTdew pow 
L°? cance GPs) 8°62 0 Qe 1s vt 9G 2 1ES) G GI SPOOMAJOS TeSIOL 

G EG v'6L G°VE S°TL O° G°9D 0°OOT L°OL c° 09 OMGE SPOOMAFOS 19440 
0°9 6°¢S ST fh 6°6E 0° SCL: 8°09 (0) @ 6°eL yooTwsy ure 7seg 
Sj SIE VOL 0°8P 0°OOT 0° L°¢T S° Oe 9° VE 0° O0OT c°8S soutd moTTeA 2794390 
E°O? O° 8° ES 0°00T 0 Dae O°LP 6°0€ Oh 0° eutd eturTbita 
9°8 L° 8? ews 6°€9 0 EO G6 6S Ty OmO Or v0 eutd pert pue 3qTYyM 

Yortq spoompizey os Tdew pez ssoidho ALOYOTY outd yeoT 4azoys ITZ eutd per 
/uedsy uzeyuIION § /yse/wTa /unb/ eo /xeO0 /xeO /ATTOTIOT /zonads /23TUM 
TeqoL setoeds 


dnoir6b odAq-4se704 


(Teq0q FO ebequeoszed se zA0T7e prepuejsS) 
686T ‘etueaTAsuueg ‘dnoz6 edféj-4sez0z3 pue setoeds Aq pue[Tzequty uo seer ASequTAMeSs JO ouUMTOA AON--° (HS) EL SOTAPL 


93 


vt Cua) O°€ 8°Z SOG US OU Shams 9°9 as 
7 1 9°278'ZL 2° C6672 L°vP9'6 Z°097'9 S°Z86'8 9°9TO'2T 0° PL6‘ST Z°000'9T EP BV? 71 setoeds Tv 
cies L°ZEE'S9 iL WIE” Z°2TS'8 G°TEL‘S v'807'8 9°ZOT'TIT 9°809'FT 8° P96'FT 0° spoomMprzey TeIOL 
3° S) 0°609'Z S° 002 E° Ga SOS 8°6SZ €° CEE T°98S 9° LVL 9 spoompzey 2980 
v6 T° St0'T VC LE Gy) (3 > OS) T° OOT T° 68T VeLGe [EIS Ol poomsseg 
Shere 9°8CD 0° Sees Gi (Le 7h as Ee Bet LT SOT 0° ASNOOT ACTA 
7 § T° T66‘€ 6G tei 8°SOL G 1S 0)i7/ 6°L9S 6°89 9°608 9° 889 @)° syeo 7T9UIO 
9° T°L90'? RAG €°96S 6 Cee 6° TS? (0) 7 1548) V'€e6 S° 06 (0) © SyxeO SATYUM 39eTSS 
6°E E°vLo"S T° 8crV S°P6L'T S°OTO’'T 9°9PE'T L°O0SP'T bP 6ES’'T y°LOP'T 0° xeo pet ULIYATON 
Qriv €°2S0'P ©? Ite Ge LOS T° 062 SGI 6°99L 8° 066 GES TE (0) yeo AnuyseypD 
i 6°60E'8 i WGEG SOTO Ww 1 8°L98 GL 1 6°68S'T O° PEL'T L°BeQ 7 0° AzzeyoO Yoeta 
8°7T 2)" OME (0) (0)> G(s 7 Gib S° os Gass) ‘Com OTE 0° uodsyw 
[E> (0) G (EG SG DCE 0°8T (SAE 1 Oi 6°¢S O°PL 0° unbyoe ta 
6°L G°T6D‘€ S°00Z2 2) 68) COT S°009 (0) © {2@S) Bi Digi T° v8e (0) azeTdod-moT Tez 
iS (SL TO S°? 1h Sie QAEG LOWY S°09 7° L8 (G (49) @° QnuTeMm A~oeta 
O° S 9°869'E Go IEE 0°26E 8° 69E 8° 907 (2° (FOO) f° Lvs €° Ls 0° yse o4TUM 
(5° 9) T°SOP’E Le GOr 5° 909 T° 6SE 8°67 L° 66S f° 009 8° 909 (0)° yooseg 
ila T° 79s'T SIME 6°46 9°68 v°O9T V°6L7 O°8eP i GL? 0° AZOYOTH 
c9 ea OOMaE ee ONE es8 EW69 G6 Geit OY UEG O°SLY S° 769 Oh YoOATG 3e9Ms 
6°OT 8° L60 Vie 7 WG v8 0°67 (> 1E/4 e° LU (S~ DSU (0)* YoOAtq MOTTSA 
ES S°T8L’‘S 6 SSN 6°69 S°8IP SO’ 5 Has T°SOP'T i22 GES) O° etdew zens 
Ge 6°98 ‘OT IS She 0° 766 OM SE [RAGS CAE T° 79e8'T IL? Beg 7S T° 868'Z @* etTdeu poy 
{hi 6°680'L LEN CAL Ge Cer ER CASS) 1h WAS 0° VT6 S°S9E'T €°SEv'T BAS 1 SPpOOMAFOS TeIOL 
GEG ee Sivac 0° Cac Sa (0) 17 GS) Sage 8°6E 8°0S SPOOMAFOS T9440 
0)» ) B°EE6'E vV'OS 0°06S V' CLT 8°STD 3} MS LA BiSiz LL OL, 0°62S yooTwsey urs Sey 
Seer Sear, 0° SS Coa SiGe eS v' v6 WALL 6°VCT soutd mot Ted 79yI0 
LOG (E> SES @* v0 (0) GG 1” 3 ONE Lb 6B 6° TOT eutd etutbaty 
g)* (3) EG Siz, “C Se ble vV'OES 6°92 SI" GIG Go SWAG (6 (ASi7 V°8L7 DV LteD eutd pext pue 2e4TYyM 

+0° 672 6°82 6°02 6° 8T QE 6°7T Cuecal 6°OT 
as Sessero =(0) 7 1G =(0) 2S) (0) = /515 =(0) SSE (0) 7 210 (0) 0b =)" 6 
TTW SSS E————E———————————— sotoods 


(qubtey 4seerzq We seyoUuT) sseToO Zeqjoweta 


(8eF preogq FO SUOTTTTW UT) 
686T ‘etTueaTAsuueg ‘sseToO zejewetTp pue setoeds Aq pueTASequUIT, uo seer ASquTIMES FO OUMTOA JON--'FT STAeL 


en EEE 


94 


Tas 6S) (o) {3 8°Z °K ec M7 Orr 9°9 setoeds [Iw 
Gee sj) S) Gis Ome OG GS iyo QU O° spoompzey TeIOL 
9) (o) SEG MSE iS SIE G GME Canale Saas) c°8 Oh spoompiey 73eYIO 
v6 S°97 6°02 SmaS 8° 0c 8° PL OEE 6°2@T Ok poomsseg 
8° ET Ole SOS v'L? 1B eLots 6°6T So Qie Gene Om qsnooT A~oelta 
7 Si E} > SVE 0°OT 8° OT ib {3} €°8 {h~ Lb OL O° syeo 7Z94UI0 
52 iS 2A IE LE Or iS ie L°8 [th €°9 1-8) 0° SyxeO SqTYM 499T9S 
GQ 0°OT v9 (}°S) LL? S Se SUS Cues 0° yeo pet UTSYIAON 
9°% €°BE 8°OT SO: 1B ~ 33 6°9 ‘£) SS) O° yeo 4ANnUuASSYy) 
vp Omiie z°8 s"8 od, z9 6°S E°S 0° Azzeyo YoerTa 
8° PL 0° 0° 0° O0T LS 6°L2 S) TSG OT (0) uedsy 
LeOr 0°O0T SG Shs [h,° SHS 6°92 c°6L G Qi O° wnbyoela 
6° Ul L'vE Swe 0°2T 9° TT SOT 6°6 S*OT 0° Ze{dod-moT Tex 
(SAS ib 0°OOT iS T°ve 8° tc EG bie O0°6T @* QnutTem 7~oeTa 
Ses Ema 8°OT S Lt ec One c°8 S15 [,°©) (0) ~ yse oaTUuM 
G9 8°92 6° TT Cy TERE 8°OT S°6 T'8 O74 0) yoood 
15 €° Sv OSHS emoir YS VTL O°OT 1 83} 0° AZOYOTH 
GY) L°OL (5 1GG iL QE @) Att 6°OT L°8 wb ()° YyoAtq 399MS 
6°OT 0°OOT Smee, 18 OSI (h- SG 6°8T eS) 11s 0° YoOATq MOTTSA 
1E Sj 6°8T vVIt c°OT Ss)” (33 13} av 6°S Sas) OF etTdew azebns 
Sines me VAl ie DL 959 SS CP Lee 0° etdew pew 
ma, f° 8T Ge 7°76 6°L 6°9 7 9 T'9 OS) SpooMjyos TeIOL 
GEG O° 0°OOT 0°O0OT 8°9L 8°0OS O°9E SIS 9°92 SPOOMAFOS 19430 
0°9 f° 9S Celie (hE f° OT v8 Ob )* th 6° 8) yooTwey urs sey 
S°€T 0° v° CL S°GS T'8e 0°22 b°6T SOT 0°ST soutd moT{Teé 2940 
IE O% 0° O° EL O° 0°OOT 6°0S 6°SZ GG IGG eutd eturbaty 
9°8 L°ve Get 6°€T O°ET 9°€T 9°€L SCE 9° PT eutd pert pue eqTuM 
+0°62 6°82 6°02 6°8T 6°9T 6° 65 CiE 6°OT 

sesseT[o = OC -0°6T = Oba vaat -O°ST = Omnee 10) bE -0°6 

I1lv setoeds 

(qauBtTey Aseerq Je seyoUT) sseTO ATaqewetq 
(Teq09 FO ehequseozed se A0ATSN pzepuedqs) 
686T ‘etueaTAsuueg ‘SsseToO ATejewetp pue setoeds Aq pueTAequTq uo seer, ASquITAMeS FO SUMTOA AON--° (HS) FL PTASL 


op) 


McWilliams, William H.; Alerich, Carol A.; Devlin, Daniel A.; Lister, Andrew J.; Lister, 
Tonya W.; Sterner, Stephen L.; Westfall, James A. 2004. Annual inventory 
report for Pennsylvania’s forests: results from the first three years. 
Resour. Bull. NE-159. Newtown Square, PA: U.S. Department of Agriculture, 
Forest Service, Northeastern Research Station. 95 p. 


In 2000, the USDA Forest Service’s Forest Inventory and Analysis (FIA) program 
implemented a new system for inventory and monitoring Pennsylvania’s forests. 
The most salient feature of the new inventory process will be a nearly threefold 
improvement in timeliness. This report summarizes the results for the first 3 years of 
annual inventory measurements. The area of forest land in Pennsylvania has 
remained stable since a previous inventory in 1989. The State’s forests continue to 
mature as larger trees and an increase in inventory volume were recorded. A 
separate study of tree seedlings revealed a general lack of regeneration in half of 
stands in which regeneration should be adequate. 


Keywords: forest composition; forest health; sustainability; timber volume; tree 
regeneration 
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ae Headquarters 


Headquarters of the Northeastern Research Station is in Newtown Square, 
Pennsylvania. Field laboratories are maintained at: 


Amherst, Massachusetts, in cooperation with the University of Massachusetts 
Burlington, Vermont, in cooperation with the University of Vermont 

Delaware, Ohio 

Durham, New Hampshire, in cooperation with the University of New Hampshire 
Hamden, Connecticut, in cooperation with Yale University 

Morgantown, West Virginia, in cooperation with West Virginia University 
Parsons, West Virginia 

Princeton, West Virginia 


Syracuse, New York, in cooperation with the State University of New York, 
College of Environmental Sciences and Forestry at Syracuse University 


Warren, Pennsylvania 


The U. S. Department of Agriculture (USDA) prohibits discrimination in all its programs and 
activities on the basis of race, color, national origin, gender, religion, age, disability, political 
beliefs, sexual orientation, and marital or family status. (Not all prohibited bases apply to all 
programs.) Persons with disabilities who require alternative means for communication of 
program information (Braille, large print, audiotape, etc.) should contact the USDA's TARGET 
Center at (202)720-2600 (voice and TDD). 


To file a complaint of discrimination, write USDA, Director, Office of Civil Rights, Room 326-W, 


Whitten Building, 14th and Independence Avenue SW, Washington, DC 20250-9410, or call 
(202)720-5964 (voice and TDD). USDA is an equal opportunity provider and employer. 


“Caring for the Land and Serving People Through Research” 


